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SOIL PRESSURE CELL MEASURES 
ACCURATELY TO TENTH OF POUND 


By A. T. GOLDBECK, Engineer of Tests, Bureau of Public Roads. 


HE soil pressure cell re- 

ferred to in this arti- 

cle was developed by 
the writer in collaboration 
with Mr. E. B. Smith, senior 
assistant testing engineer, and 
others connected with the lab- 
oratories of the Bureau of 
Public Roads. 

Numerous applications of 
the device have been made in 
connection with the experi- 
mental work of the bureau, 
such as the determination of 
the distribution of concentra- 
ted loads through sand fills, 
the measurement of the pres- 
sure of concrete against 
forms,? the measurement of 
the pressures transmitted 
through road surfaces to sub- 
orades,® and the measurement 
of pressures exerted upon re- 
taining walls. 


“10-32, Steel, 


¥ tong 


*\2-24, steel, 


Material: 

A.B.< -Cast tron 
D-maleabie Cast tron 
— —Steel 


GENERAL VIEW OF 




















Note Top to be covered witna 
brass diaphragm 0002 thick 
pressed over the sides and 
cemented to sides only, with 
aspnain< cement. Brass top 


PLAN To De protected with covering 
Note: All interior surfaces ty" ’ of cheese-cloth cemented fe 
to De coated thoroughly * 003 . O08, > Top and sides with a 











viown ol asphalt 


Brass Daphragm 6002 Tmck 


el -* Copper Wire Tnple 
| oe ~Braid Weatrerornof ins 
4 “4 Galvanized tron Pipe 


7-4 
Note All ants arora 3 Boretite Cement NoS 


aur pressure to be treated 


wth a specal compound 7 —E 


rubber vaseime and beeswax. 





VERTICAL SECTION 


DIAPHRAGM CELL FOR DETERMINING SOIL PRESSURE 
US OFFICE OF PUBUC ROADS AND PURAL ENGS 
ScALE Furie SZe 


FIG. 1—DIAPHRAGM CELL FOR DETERMINING SOIL PRESSURE. 





INDICATING APPARATUS, SHOWING HOSE CONNECTIONS TO THE SOIL 
PRESSURE CELLS BURIED UNDER A CONCRETE ROAD. 


At the suggestion of Mr. Charles H. Paul, assistant 
chief engineer of the Miami conservancy district, the 
bureau, in cooperation with the Miami conservancy 
district, conducted an extensive series of tests to de- 
termine the pressure exerted by a hydraulic fill, the 
tests being made in a standpipe 41 feet in height and 
30 inches in diameter.* The device has since been 
adopted by the conservancy district to measure the 
pressures in their hydraulic fill dams, with results that 
follow very closely the typical curves resulting from 
the tests conducted by the bureau.® The results of 
these tests have demonstrated that material such as 
is used in the core of a hydraulic fill dam acts as a 
perfect fluid during the early stages of settlement, 
but that it loses its fluid qualities as consolidation 
proceeds. 

In a paper on “Hydraulic Fill Dams” presented 
before the American Society of Civil Engineers on 
May 5, 1920, Mr. Allen Hazen refers to the use of this 
apparatus by the Miami conservancy district, and 
raises a question as to the accuracy of the instrument. 


1 The Distribution of Pressures through Earth Fills, Vol. X VII, 1917 Proceedings 
of A. S. T. M. 

2 Public Roads, Vol. 2, No. 23, March, 1920. 

3 Public Roads, Vol. 1, No. 12, April, 1919. 

4 Tests to Determine Pressures due to Hydraulic Fills, Engineering News-Record, 
Apr. 18, 1918, p. 758. ; 

6 Study of Pressures in Hydraulic Dam Cores, Engineering News-Record, Dec. 
25, 1919. 
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FIG. 2—MOUNTING OF SOIL PRESSURE INDICATING APPARATUS FOR USE WITH DIAPHRAGM CELLS. 


For the benefit of those who are not familiar with the soil pressure 
cell mentioned by Mr. Hazen, it may be well to describe the instru- 
ment and its applications ate: entering upon a pescrianien of the 
tests which confirm its accuracy. 

The measurement of pressures transmitted through granular mate- 
rials has always been a difficult one, primarily due to the fact that 
the measuring instrument must be capable of indicating such pres- 
sures with but an infinitesimal movement of the instrument itself 
The slightest motion of the weighing face disturbs the soil so that the 
pressure originally existing may be changed considerably at the instant 
the measurement is made. Any instrument to be successful for this 
purpose must be capable of measuring pressures with practically no 
motion and the soil pressure cell mentioned by Mr. Hazen fulfills this 
requirement. 

PRINCIPLE OF ACTION. 


The principle of its action may best be understood by referring to 
the cross section drawing shown in figure 1. The underlying idea 
of the device is to equilibrate the external earth pressure on the 
weighing face by means of internal air pressure, detecting the instant 
at which equilibration takes place through the breaking of an electri- 
eal circuit within the instrument and at that instant noting the air 
pressure required to overbalance the earth pressure. 

Referring to figure 1, the soil-pressure cell is seen to consist of a 
cast-iron base C, 54 inches in diameter, in the center of which is 
cemented a steel button #. Bakelite cement is used for this pur- 
pose for the double reason that it is an insulator as well as 
a cement. <A thin brass diaphragm, as thin and flexible as a sheet 
of paper,is stretched across the base C and is held in place by the 
malleable cast-iron ring D. This diaphragm is clamped between 
two cast-iron disks, A and B, the lower disk, B, bearing on the 
button &. To protect the cell from moisture and to prevent the 
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the return circuit. 


small annular space be- 
tween ring D and disk A 
from becoming clogged 
with soul, the top of the cell 
is covered with a brass dia- 
phragm like that between 
disks A and B, and the 
entire instrument is coated 
with a layer of cheesecloth 
cemented with a blown-oil 
asphalt. Blown oilis used 
for this purpose because of 
its comparative nonsus- 
ceptibility to temperature 
change. A galvanized-iron 
pipe connects the pressure 
cell with a small tank of 
compressed air which is 
placed in a portable indi- 
cating box containing 
pressure gauges for reading 
the air pressure within the 
cell. An insulated elec- 
tric wire is led through 
this pipe to the button £&, 
and the pipeitself furnishes 
Asmall dry cell and 


a miniature electric light are the only 
other electrical equipment required. 
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FIG. 3.—PIPE 
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the air to flow into one side of the pipe line, 
the other end being open. If water is pres- 
ent pressure will be indicated in the air line, 
due to the head of water. The mere fact that 
water is presert, however, does not necessa- 
rily spoil the readings of the apparatus for, 
by the use of a double pipe line, the operator 
can cause the water to mount into one side 
of the line while he is taking his readings, 
which are thus not impaired by the presence 
of the water. 

The operation in taking readings is to open 
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p he € : i ssure tank, thus 
Ho FO ets e 3 I oe 
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Eeeseseetieeeata saueuEeeanes pressure cell. As long as the cast-iron disk 
sew B in figure 1 is in contact with steel button 


E, this fact will be indicated by the burn- 
ing of the small electric light in the indicat- 



























pee 

PERSE E EEE ing box. At the instant, however, that the 
PERCE aa +H EH air pressure within the cell slightly exceeds 
pt ae er AD Eft fo ena Sue | | the soil pressure acting on the outside of the 

6 pnp es tan cell an exceedingly small movement of plate 
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Bae a with steel button £; the electric light is 
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kesh ey Os SBS a PEREEE EEE pressure within the cell, which necessarily 
Seaeee preter apt by equals the earth pressure acting on the cell. 
pple Os noue PTs ia Per At the same instant the operator releases the 
Be pt Bon re air pressure within the cell, for at no time 
should he allow the air pressure to exceed the 

. soil pressure by more than 0.1 pound per 
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FIG. 4.—CURVES SHOWING MOVEMENT OF UPPER DISK OF SOIL PRESSURE 
CELL AFTER BREAKING ELECTRICAL CONTACT. CELLS BURIED IN 30-INCH 


MOIST SAND FILL. 


The indicating box used with this pressure cell is 
shown in figure 2 and in the photograph on page 3. 
Control valves are also placed in the air line, which 
very delicately regulate the flow of air from the tank 
into the pressure cell. 


METHOD OF MEASURING PRESSURES. 


Let it be supposed that this instrument is to be 
used for measuring the pressures back of a retaining 
wall. The cells are first mounted securely against 
the wall with their weighing face placed toward the 
earth fill. It is, of course, necessary to mount the 
cells before the fill is in place. The pipe connections 
are led up to an accessible position, and if the cells are 
to remain in place and the readings continued over a 
long period, it is desirable to use a double pipe con- 
nection as shown in figure 3. Should any water collect 
in the pipes through condensation or leakage, this fact 
can be determined very readily merely by allowing 





square inch, since by so doing the accuracy 
of future readings would be impaired. 

It was several years before means could 
be devised for proving the accuracy of the 
results obtained where measurements of pres- 
sure of granular materials were made, al- 
though it was a comparatively easy matter 
to prove the accuracy of the instrument when used in 
liquids or semiliquids. The method pursued in check- 
ing these results for granular materials consisted in 
measuring the movement of disk B during the breaking 
of electr ical contact. For this purpose a special set-up 
of the instrument was employed as shown in figure 5. 
The cell was placed flush with the surface of a reinforced 
concrete floor and 3 feet of sand was placed over the cell. 
In place of the wire ordinarily used in the pipe line lead- 
ing to the ceil a brass rod having an ivory tip bearing 
on the movable disk of the cell was employed. ‘The 
other end of this rod bore on the plunger of an Ames 
dial reading movements of 0.0001 of an inch. Con- 
centrated loads were placed on a bearing block resting 
on the sand fill over the cell and thus definite unit pres- 
sures were transmitted to the cell. Air was introduced 
and simultaneous readings of the air pressure in the cell 
and movements of the movable diaphragm were re- 
corded at the breaking of electrical contact, and also 
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FIG. 5—APPARATUS FOR MEASURING ERROR IN SOIL PRES- 
SURE CELLS DUE TO SMALL MOVEMENT REQUIRED TO 
BREAK ELECTRICAL CONTACT. 


after contact was broken. The curves in figure 4 show 
these simultaneous readings. The double circle shows 
how much movement took place in the instrument up 
to the point of breaking electrical contact, and the 
circles to the right of the double circle indicate the 
movements after the breaking of electrical contact. 
Before electrical contact is broken the soil pressure is 
counterbalanced by the internal air pressure plus what- 
ever pressure exists on steel button /. After contact 
is broken within the cell the air pressure alone counter- 
balances the soil pressure and, therefore, it is known 
definitely how much increase in internal pressure is 
required to produce definite movements of the movable 
disk. 

It will be noted that the movement required to 

break electrical contact for external pressures up to 
about 15 pounds per square inch is less than 0.0001 of 
an inch and for low pressures is only 0.00001 of an inch. 
It will also be noted from the curves that in general less 
than 0.1 of a pound per square inch increase in pressure 
is required in order to move the disk against the earth 
pressure 0.0001 inch or less. The small increase in 
pressure necessary to produce the exceedingly small 
movement of the diaphragm required in breaking elec- 
trical contact is the error of the instrument, and this is 
not more than 0.1 of a pound per square inch, since in 
general less than 0.0001 inch movement is required to 
break electrical contact. 
_ The results of these tests have convinced us that the 
instrument gives thoroughly reliable results in granular 
materials, such as densely compacted sand, as well as 
in liquids and semiliquids. It has also been demon- 
strated that it is sufficiently rugged to withstand field 
conditions, and it might very readily be applied to 
obtain useful data on many types of construction. 
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ILLINOIS BUILDS ROADS DESPITE CAR SHORTAGE. 


The Division of Highways of the State of Illinois 
in a bulletin issued recently claims that the work 
accomplished in the State this year is far in excess of 
that done by any other State with the exception of 
Pennsylvania, which is making about the same 
progress as Illinois. | 

The division considers its progress under the exist- 
ing serious economic conditions to be fairly satis- 
factory, yet it believes that if contractors could get 
delivery of materials as required, easily twice as much 
pavement could have been laid during the same period, 
without any additional expense to the State for super- 
vision and with very little additional overhead expense 
to the contractors. 


It is asserted that the work under way in the State 
requires approximately 450 cars per day. Assuming 
that it takes 10 days for a car to make a round between 
the source of supply and the point of delivery of the 
material, it would be necessary to place in this service 
4,500 cars for the entire season, which gives a startling 
idea of the magnitude of the difficulties involved under 
present conditions in obtaining cars for road work. 

More than 40 contractors, many of them with two 


and several with three or more paving machines, 
have been in readiness since the early part of the 
season to carry on this work. The conditions have 
been such that practically none of them have been 
able to operate more than one machine at a time. 


It is not possible to predict how much of the 350 
miles of uncompleted contracts can be finished this 
year; but unless conditions should become worse than 
they are at present, it is anticipated that the end of 
the season will find most of the small contractors 
showing completed sections, while the large contrac- 
tors will have a very substantial part of their work 
done. If the entire system can not be completed, 
there will at least be many stretches of completed 
pavement 15 to 20 miles in length and several from 70 
to 100 miles in length. . 

Where it is impossible to get materials for surfac- 
ing, the division is proceeding with grading work and 
the construction of small bridges and culverts. In 
many places there are heavy fills to make, which 
require at least a year’s time for settlement before the 
pavement can be laid. This work, as well as tha 
bridges in connection with the grading, is well under- 
way. With the heavy grading completed, the State 
can proceed under better economic conditions, which 
must come sooner or later, to build continuous pave- 
ments, which otherwise would not be possible if it 
were necessary to delay the pavement work in order 
to permit grading to settle. 

In view of these accomplishments the division feels 
that the progress made thus far this season is all that 
could be expected. 


SHIFTING SAND STOPPED WITH OIL 
ON OREGON FEDERAL AID PROJECTS 


By A. F. MORRIS, Highway Engineer, U. S. Bureau of Public Roads. 


N THE construction of the 
Columbia River Highway 
from Pendleton in eastern 

Oregon to Astoria at the mouth 
of the Columbia River, the en- 
gineers of the State highway 
department have encountered 
more unusual engineering diffi- 
culties to the mile than can be 
found on any other road in the 
Northwest. 

From The Dalles to Astoria 
the road has now been graded 
and paved over practically the 
entire length and has become 
nationally famous as a scenic 
highway. Nearly 17 miles of 
this section of the road extend- 
ing from The Dalles to Mosier 
has been constructed with Fed- 
eral aid. 

At The Dalles occurs a very 
marked change in the nature of 
the country. Down the river 
to the west the hillsides are 
covered with trees, shrubs, and 
wild flowers and in the ravines 
crystal-clear streams of spark- 
ling water from the melting 
snows of the Cascades tumble 
over the cliffs in beautiful 
waterfalls. 

To the east, along the river 
is a barren waste of sand and 
rocky, treeless slopes, while 
back from the river for miles 
and miles on both sides extend 
vast wheat fields. As most of 
the population of the country 
is located on this plateau the 
early roads naturally were con- 
structed there, with short con- 
necting roads from the main 
east and west highways, 
through convenient intersect- 
ing canyons, to the shipping 
points on the railroad which 
followed a water grade along 
the river. 

The location of these early 
roads was justified by the 





USE OF OIL ON ROADS TO CONTROL SHIFTING SAND. TOP—THE EFFECT OF WIND 
ACTION ON UNPROTECTED FILL SLOPES AT BLALOCK, IN GILLIAM COUNTY, OREG., ON 
FEDERAL-AID PROJECT NO. 24. CENTER—NEWLY GRADED SECTION OF FEDERAL-AID 
PROJECT NO. 37, NEAR CELILO, WASCO COUNTY, OREG., COVERED WITH STRAW AND 


STABLE MANURE. BOTTOM—NEWLY GRADED SECTION OF FEDERAL-AID PROJECT 
NO. 25, AT SHERMAN, OREG., BEFORE OILING. NOTE THE DEEP RUTS THROUGH 
THE SAND. IN THE UPPER LEFT OF THE PICTURE IS SHOWN A PORTION OF THE 
SAND HILL WHICH WAS OILED BY THE RAILROAD COMPANY. 





ONG RIG ON FEBDIBRAL-AID PROJECT NO. 256 AT DAY, SHERMAN COMNTY, GREG: IDEE 


FROM LACK OF OIL. 


existing conditions. They best served the local 
needs, and through traffic, before the day of motor 
vehicles, had not become a governing factor in high- 
way location; but when the choice of a route for the 
eastward extension of the Columbia River Highway 
was made, the matter of grades and alignment had 
become of major importance. It was, therefore, 
decided to continue the water grade up the Columbia 
and overcome the many obstacles to be encountered 
in such wavs as could be devised. 


FIGHTING THE SAND DUNES. 


For years the railroad company has fought the sand 
dunes along its line. The Columbia River each year 
brings down deposits of sand and silt at the time of 
high water, which occurs in the month of June, when 
tributaries are swollen by melting snows. When the 
waters recede and the flow of the stream becomes 
normal, these sands are left exposed, to be picked up 
by the winds which blow almost constantly during 
the summer months, generally upstream, depositing 
it in sand dunes similar to those found along the ocean 
beach. 

These dunes are constantly shifting and various 
means have been tried to keep them off the tracks. 
Low wooden barriers, similar to snow fences, were 
tried to deflect the sand, and a force of men was 
employed to clear the track with shovels. These 
sand fences proved inefficient and other means were 
tried with but little effect until it was proposed to 
sprinkle the tracks and near-by dunes with crude oil. 
This treatment has proved entirely satisfactory, and 
has completely stopped the movement except where 
the oiled surface has broken up or new dunes have 
been formed by sand deposited from distant points. 
To one unacquainted with them it is difficult to realize 
the force of the winds which even carry sand from the 


opposite side of the river, in 
places a mile away, so that 
new dunes are constantly be- 
ing formed, which ereep along 
with the wind until stopped 
by further applications of 
oil. 

Fifty-three miles of the 
new highway from The Dal- 
les eastward through this dif- 
ficult country is comprised 
in five Federal-aid projects. ° 
One short section of 2 miles 
from The Dalles to Big Eddy 
is a bituminous concrete 
road and is entirely com- 
pleted. The rest of the mile- 
age which is now under con- 
struction will be graded only 
under the present contracts. 
The total estimated cost of the 53 miles is nearly 
$1,000,000, half of which will be paid by the Federal 
Government. 

‘In constructing the new highway it has been neces- 


sary to cut through the banks of sand oiled by the 


railroad company, as well as many new banks which 
had not been oiled by the railroad forces. In other 
places, where there are no sand dunes, the soil consists 
of a volcanic ash as light and fine as flour. As fast 
as cuts are opened up and fills made in this light soil 
the wind cuts away the banks and whips out the fill 
slopes, and sand dunes creep into rock cuts, com- 
plately blocking the road. 


USE OF OIL IS EFFECTIVE. 


To stop the depredations of this mischievous wind 
some of the early work was covered with straw and 
stable manure, but while this method was fairly 
effective in protecting the fill slopes and the roadbed 
it did not afford the necessary protection to the cut 
slopes, nor did it stop the smothering inroads of the 
dunes in the cuts. 

Half measures failing 1t has since been decided to 
adopt the tactics of the railroad company and oil the 
slopes and shifting sands as far as possible on each 
side of the road. 

The equipment which is used to spray the crude oil 
consists of two supply tanks or drums, in which the 
oil is carried from the storage tank at the railroad 
siding, and a tractor which draws the oiling rig and 
supphes the steam through a hose to the compressor 
tanks, which are carried on a trailer. The oil is heated 
by the steam and is foreed through a hose with a 
nozzle consisting of a short piece of half-inch pipe. 
The steam atomizes the oil and sends it in a fine spray 
for 100 feet or more, depending on whether the spray 
is projected in the direction of the wind or against it. 





OligeD SLOPES IN CUT AND FILL ON OREGON FEOERAL-AID PROJECT NO. 25, NEAR RUEUS, 


SHERMAN COUNTY. 


Spraying is generally carried on in the direction of the 
wind for obvious reasons. 

The accompanying photographs show the difficulties 
encountered and the means of overcoming them. The 
picture which shows the extent of the distribution of 
oil over the road side will be particularly interesting 
to eastern highway officials, who are having no end 
of trouble in getting the comparatively small quanti- 
ties of bituminous materials they require for main- 
tenance work. It may be added that the same con- 
ditions are seriously affecting the progress of this 
work. The shortage of cars has kept the supply of 


oil on hand always reduced to very small quantities, 
and the work is frequently halted by the total ex- 
haustion of the supply. Indeed, the seriousness of 
the situation is such.as to threaten the use of this most 
effective treatment entirely, and to force a return to 
the less adequate measures which have formerly been 
used, at least until the freight situation improves. 

Where sufficient oil is used this means of controlling 
the sand movement is very effective and it is believed 
that the cost will not be excessive, though exact 
figures are not at this time obtainable. 


MOTOR TRUCKS ON EASTERN FARMS. 


Bulletin No. 919, just issued by the Department of 
Agriculture, dealing with the above subject, contains 
a great deal of information which will be interesting 
to highway engineers. 

The bulletin is based on the experience with motor 
trucks of 753 farmers in the States of Maine, New 
Hampshire, Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Pennsylvania, 
Delaware, and Maryland. 

The farmers own trucks of all sizes and types from 
those of one-half ton to five tons capacity. The rated 
capacity of very few of the trucks is over 2 tons, 
however, and nearly half are of 1-ton{size. 
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Only IS per cent of the 
farms are less than 5 miles 
from market, and nearly one- 
fourth are 20 miles or more. 

Inthe opmion of the awners 
of these trucks the principal 
advantage of a motor truck 
IS IN saving time, and = the 
principal disadvantage is 
‘poor roads.” 

On the average it Is reported 
that there are about eight 
weeks during the vear when 
the roads are in such condi- 
tions on account of mud and 
snow, ete., that the trueks can 
not be used. Three-fourths 
of them usually travel on 
roads that are all or part dirt. 

About one-fourth of the men have changed their 
markets, for at least a part of their produce, since pur- 
chasing trucks. For those who have changed their 
market, the average distance to the old market was 
7 miles, and the average distance to the new market is 
20 miles. 

According to owners’ estimates, each of the trucks 
travels an average of 3,820 miles per vear and is used 
on 173 days per year. 

Most of the owners of one-half and three-fourth ton 
trucks prefer pneumatic tires, the owners of the 1-ton 
trucks are about evenly divided in their preference, 
but most of the owners of trucks larger than 1 ton 
prefer solid tires. 

Over two-thirds of these trucks had not been out of 
commission when needed for a single day during the 
year covered by the reports, and nearly the same 
proportion of the owners stated that they had not lost 
any appreciable time on account of motor and tire 
trouble, breakage, etc. However, about 1 truck in 
30 had been out of commission 10 days or more. 

Return loads are available according to the reports 
for only about one-fourth of the trips. 

The average cost of operating the trucks of various 
sizes, including driver’s wages, as well as the strictly 
operating charges, was 50.4 cents per ton-mile for the 
one-half-ton trucks, 33.8 cents per ton-mile for the 
three-fourth-ton trucks, 25.8 cents for the 1-ton 
trucks, 24.2 cents for the 14 and 14 ton class, and the 
2-ton trucks cost 18.2 cents per ton-mile. 

In the above data the drivers’ wages included were 
50 cents per hour, gasoline and oil cost from about 2 
cents per mile for the one-half-ton truck to nearly 4 
cents per mile for the 2-ton truck; tires cost 1.6 cents 
per mile for one-half-ton and 2.5 cents for 2-ton trucks. 

Only one per cent of the whole number of replies 
gave the saving of expense as the principal advantage 
derived from the use of trucks instead of horses. Two 
per cent regarded the superior convenience of the truck 
as its principal advantage; 2 per cent thought that the 
ability to reach better ae was their crowning 
advantage; 3 per cent looked upon the saving of horses 
as the best reason for the use of the trucks; but nearly 
all, 91 per cent in fact, gave as the principal advantage 
‘‘the saving of time.”’ 


BRITISH ROAD CONDITIONS 
AND HIGHWAY ADMINISTRATION 


so radically from the system of government 

under which Americans live that 1t 1s especially 
important that one who wishes to understand the 
methods of highway administration should first 
acquire a working knowledge of the system of govern- 
ment. 

The American who interests himself in French high- 
way methods is struck immediately by the close 
parallelism between the American and French govern- 
mental divisions. The national government of both 
countries 1s a federal government, a government of 
federated states or departments which, however, in 
matters of purely state iumportance have sharply 
defined powers of government reserved to them. 
The departments in turn include subordinate govern- 
ments of the arrondissement, and the commun, which 
correspond very closely to the American counties and 
townships. 

No such close parallelism appears when one comes 
to compare the governments of the British Isles and 
the United States. The greatest difference, perhaps, 
lies in the fact that there is no counterpart of the 
American State, unless the countries of England, 
Scotland, Ireland, and Wales may be so considered. 
Territorially, this comparison may serve, but from the 
standpoint of government there is no likeness what- 
ever. Below the government of the Crown the largest 
subdivision of the government is the administrative 
county. These do not coincide territorially with the 
ancient counties, which, however are still the basis of 
the system of parliamentary representation. For 
practical purposes a number of these ancient counties 
have been combined to form larger administrative 
counties. Thus though there are in England and 
Wales 253 county areas, there are only 62 administra- 
tive counties. The latter correspond roughly in size 
and authority to the counties of the United States. 

The administrative county is governed by an 
elected county council, which has jurisdiction over all 
places within its area with two exceptions; namely, 
county boroughs and the quarter sessions boroughs. 

All boroughs, territorially, are parts of the adminis- 
trative counties, but in matters of government only 
one of the three classes of boroughs is entirely subor- 
dinate to the administrative county. The three 
classes are known respectively as county boroughs, 
quarter sessions boroughs and noncounty boroughs. 
The distinction is largely one of population, though 
prior denomination as a county is one of the reasons 
for the independence of certain county boroughs. 


| OCAL GOVERNMENT in the British Isles differs 


The county boroughs are governed by a borough 
council, which is independent of the county council, 
and practically of coequal rank. In this respect 
they are similar to certain cities of the United States 
such as New York, Philadelphia, Baltimore, and 
St. Louis, which either are independent of county 
control, or occupy an entire county. The quarter- 
sessions boroughs govern themselves in certain matters, 
but in the control of highways are subordinate to the 
county. The third class of boroughs, the smallest 
ones, known as noncounty boroughs, are in all things 
subordinate to the administrative county, and are 
‘‘rated’’ or taxed for all county purposes. 

The boroughs are urban centers. Before 1848 there 
was, outside of these municipal boroughs, no district 
government. In that year the whole of England and. 
Wales (subsequently also, Scotland and Ireland) was 
divided into local government districts. These dis- 
tricts now constitute the prevailing subdivision. 
They are either urban or rural. Urban districts 
include boroughs and places which were formerly 
under the jurisdiction of local boards or improvement 
commissioners; and it follows therefore that the 
borough councils of county boreughs have the powers 
and duties of urban district councils as well as those of 
county councils. The closest American parallel to 
these districts whether urban or rural are the New 
England townships. 

The parish, originally a subdivision of the church 
government, now constitutes also the smallest sub- 
division of the government of the State. By the act 
of 1894 it is provided that parishes with a population 
exceeding 300 must elect a parish council. If it has a 
population of 100 or upward, the county council is 
bound to order the election of a parish council if the 
annual parish meeting so resolves. Where there is no 
parish council its powers are exercised by the parish 
meeting itself. Two or more parishes may be grouped 
under a common parish council by order of the county 
council, if the parish meetings of each parish consent. 
An annual parish meeting must be held within seven 
days before or after March 25; and, if there is no parish 
council, there must be at least one other parish meet- 
ing in the year. No American governmental sub- 
division compares closely with these parishes; though 
the parishes of South Carolina have a similar origin, 
and somewhat similar functions. In urban districts 
separate parish councils are not elected, but most of 
the powers of the parish council may be conferred on’ 
the district council, and in cases where the parish and 
urban district are conterminous, all the powers of the 





parish council belong to the district council. One 
body may, therefore, in some cases, exercise the powers 
of the county council, the district council, and the 
parish council, but in most rural districts the three 
coexist with separate powers. 


CLASSIFICATION OF ROADS. 


All roads in England and Wales outside of London 
and county boroughs are at present classified roughly 
as— 

1. Main roads, which may be situated in non- 
county boroughs, urban districts, or rural dis- 
tricts, and 

2. Roads other than main roads (generally 
called ‘‘District roads’’) in noncounty boroughs, 
urban districts, and rural districts. 

In county boroughs and in London roads are not 
subdivided as between ‘‘main”’ and ‘‘district”’ roads. 

In Scotland the classification is— : 

1. Roads in urban areas, cities, and burghs. 

2. Rural roads. 

The designation ‘‘main roads” does not necessarily 
mean that such roads are ‘‘important roads,’ but 
merely that the cost of maintenance is paid for out of 
county “‘rates’”’ or taxes which are levied not only on 
rural districts, but also on the noncounty boroughs 
and urban districts in the county. Most main roads 
are those which were formerly turnpikes, but any 
road can be declared to be a main road by the county 
council on the application of a district council. In 
similar manner any main road may be ‘‘dismained,”’ 
in which case it reverts to the status of a district road. 

In reality it will be seen that there is at present in 
the British Isles no classification of roads upon the 
basis of importance. The classification as between 
‘main’? and ‘district’? roads is merely a division 
upon the basis of control. 

However, the newly created roads department of 
the ministry of transport is now engaged in acquiring 
from the various governmental subdivision the nec- 
essary data as to the character of the roads within 
their respective limits upon which a true ‘importance 
classification” will be based. According to the cir- 
cular of the ministry of transport “the classification 
is to be made on the basis of the relative importance 
of the various highways for general traffic purposes, 
and regard will be had to the consideration whether a 
road proposed to be classified is an important arterial 
route for through trafhie or possesses more than local 
importance.” The roads will be divided into three 
classes designated, first class, second class, and third 
class. No precise definition can yet be laid down as 
to the roads which will be included in the respective 
classes, but it is stated that streets in county bor- 
oughs will not be considered for classification as first 
or second class. After the basic data has been 
acquired from the counties and districts, traffic 


at 


censuses will be taken at points designated by the 
ministry, and upon the basis of this data and the 
recommendation of local officials the final classifica- 
tion will be determined by the ministry. 


ADMINISTRATION OF HIGHWAYS. 


Prior to 1909 there was no national agency em- 
powered to exercise control over the highways of the 
British Isles. In that year the road board. a national 
agency, was constituted and empowered to assist the 
local authorities in the construction of roads with 
grants from the national treasury. The particular 
projects to be assisted were left to the discretion of 
the road board, as was also the amount of the Gov- 
ernment contribution, except that the act creating 
the board expressly prohibited the granting of 
national funds for maintenance. 

In its first report the board defined the character 
of works which might receive its assistance as follows: 

1. Reconstruction of important roads, the 
condition of which is exceptionally bad and can 
not be improved without reconstruction. 

2. Widening of important roads which are 
dangerously narrow. 

3. Surfacing with granite, basalt, or other suit- 
able material treated with tar or other bitum1- 
nous compound by some approved method, main 
roads or important district roads which already 
have adequate foundations, especially those on 
or just beyond the outer fringe of large towns 
which have to carry a heavy traffic without aid 
from rates of the towns served by the roads. 

4, Opening out of dangerous corners 
alterations of dangerous curves. 

5. Alteration, where possible at reasonable cost, 
of steep and dangerous gradients. 

6. Strengthening or reconditioning of weak 
bridges, which seriously limit the use of commer- 
cial transport or roads of first-class importance. 

7. Construction of new by-pass roads to avoid 
villages on main roads or important districié 

. roads where the conditions are exceptionally 

dangerous. 

8. Acquisition in urgent cases where building 
is imminent of vacant land required for future 
widening of roads, especially in urban or suburban 
areas. 


and 


PROCEDURE TO OBTAIN NATIONAL AID. 


Local authorities desiring grants of national funds 
for road work in contemplation were required to sub- 
mit to the road board a general statement indicating 
the works for which assistance was desired. The 
statement was not usually treated as a formal appli- 
cation, but was followed by an interview between the 
board and representatives of the county council, at 
which more or less definite arrangements as to the 


amount of the grant were decided upon. The county 
council were then required to submit detailed plans, 
specifications, and estimates, upon the receipt of which 
the road board submitted the case to the treasury for 
sanction, and made formal announcement of the grant. 
The construction when it was finally begun was subject 
to the approval of the road board. 

In addition to this work in connection with the 
supervision of nationally aided construction, the road 
board, during the 10 years of its existence as a separate 
body, also undertook other helpful works, such as the 
standardization of the sizes of broken stone, and the 
operation of a testing laboratory for bituminous and 
nonbituminous construction materials. 

In 1919 all the powers of the road board were trans- 
ferred to the newly created ministry of transport, 
which was also empowered and directed to authorize 
the expenditure of national funds for maintenance 
purposes. The procedure to be followed in the grant- 
ing of national funds is apparently unchanged. 


LOCAL ROAD ADMINISTRATION. 


Enqlind and Wales.—-While the national authority, 
which is now the ministry of transport, exercises 
supervision over the construction and maintenance 
of roads upon which national funds are expended the 
actual work of construction or maintenance is per- 
formed under the direction of the county councils; 
and, indeed, theimmediate control of all road work in 
the British Isles is vested in local authorities. 

The ‘‘main”’ roads, previously defined, are paid for 
out of county taxes, and in general are constructed 
and maintained by the county councils, but it does 
not always follow that the actual work is performed 
by county officials. Some main roads in urban areas, 
usually called ‘‘claimed urbans”’ are main roads which 
the urban district authority has claimed under statu- 
tory power to maintain by its own staff, charging the 
cost against the county council. These are roads which 
existed, as main roads (of which half the cost was 
then paid out of county taxes), in urban areas, before 
the passage of the local government act of 1888. 

Other main roads in urban areas and also some main 
roads in rural districts are maintained by the district 
councils by arrangement with the county councils. 
There is no uniform policy or system throughout the 
country, the local authorities concerned having been 
allowed to settle the matter according to their local 
circumstances and views. 

Broadly speaking, however, 
except: 

1. Main roads in claimed urbans, 

2. Main roads in some counties, such as Yorkshire 
(West Riding), in which the work of maintaining 
the main roads is generally left to district councils 
subject to some general supervision by the county 
surveyor, and 


most main roads, 
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3. Some main roads in large urban areas are main- 
tained not only at the cost of the counties but also 
directly by the county surveyor and the staff of the 
county council. 

District roads are maintained by the council of the 
borough, urban district, or rural district in which they 
are situated, payment therefor being generally made 
out of taxes locally levied, with assistance in some few 
cases of payments by county councils out of county 
rates. 

Highways in county boroughs are maintained by 
the municipal authority out of local taxes; and roads 
and streets in the city of London are maintained by 
the Corporation of London. In the administrative 
county of London the work is under the supervision 
of 28 metropolitan borough councils, each of which has 
a borough surveyor and staff. The cost of mainte- 
nance in each borough is paid for out of rates levied 
exclusively upon the borough concerned. 

Scotland.—In Scotland the sytem of road adminis- 
tration as regards rural roads is more uniform than in 
England and Wales. 

Roads in urban areas, cities, and burghs are main- 
tained by the municipal authorities of these areas 
exclusively out of local rates. 

Rural roads are maintained in one or two counties 
by the county council, but in most counties by district 
committees of the county council. These district 
committees, although their aggregate expenditure is 
subject to the general financial control of the county 
council through a statutory committee known as the 
county road board, are entirely independent of each 
other and free from any interference or control from 
the county council in the practical conduct of their 
work. Each committee has a surveyor who looks after 
the roads in its district, and the cost of maintainance 
is raised by rates levied exclusively upon the taxpayers 
of the district. 

For all practical purposes, therefore, districts are 
treated as though they were counties, and in Scotland, 
where many counties are very large and sparsely 
peopled, there is a good deal to be said for the division 
of the county into districts. The Scottish system has 
this advantage over the English system—that all 
roads in a district are under one authority, who can 
regulate their expenditure on each road according to 
its importance, and adjust their annual expenditure 
more easily. It has all the disadvantages which 
everywhere accompany the subdivision of road 
authority into small units. | 

Ireland.—The system of road maintenance in Ireland 
differs from that in operation in England and Scot- 
land. Outside urban districts, the roads are main- 
tained by the county surveyor, who is employed by the 
county council. Rural districts do not have a sep- 
arate highway surveyor or highway staff, but they 
have joint control with the county council over 


expenditures. All expenditures on roads in a given 
rural district, however important the road may be, 
must be proposed in the first case, by the rural dis- 
trict council, and then confirmed by the county 
council. If the rural council is not willing to propose 
the expenditure the county council can not authorize 
its surveyor to spend the money. This system of dual 
control is a great obstacle in the way of the improve- 
ment and proper maintenance of roads in Ireland. 


SOURCES OF FUNDS. 


Revenues to be expended solely by local authorities 
for the maintenance and repair of highways are de- 
rived from the following sources: 


1. General or special district taxes levied upon 
the same basis as the poor-law rate, but with the 
difference that agricultural land, railways, canals, 
tithes, and tithe-rent charges are assessed at only 
one-quarter of their poor-rate valuation. 


2. National contributions under the agricul- 
tural rates acts. 


3. Subventions from the exchequer contribu- 
tion account of one-half the salaries of the local 
government board. — 


4. The proceeds of any district property. 

Funds of the third class named constitute the bal- 
ance which remains in the Government grants to each 
county after the services to which it is applied are 
paid for. In 1888 when it was first established 1n its 
present form, this balance was understood to represent 
one-half of the cost of maintenance of main roads, but 
owing to gradual increases in the prior charges on the 
fund,’ the amount of the balance has decreased in all 
counties, and in at least one has entirely disappeared. 
The amount of the balance which remains varies, 
therefore, in different counties, amounting in a few 
cases to more than the total main-road expenditure, 
while in the majority of cases it is insufficient to pay 
50 per cent of the cost of the main roads, and in one 
case no balance is available after the prior charges 
have been met. After these charges the total balance 
of this grant generally amounts to a sum slightly 
exceeding 1,250,000 pounds sterling, or in American 
currency, at the rate of $4 to the pound sterling, 
$5,000,000. 

County and burgh authorities in Scotland receive 


each year from the local taxation account, £35,000, 


or $140,000. 

National contributions under the agricultural rates 
acts are not made specifically for roads, but each year 
some counties allocate sums out of these grants to the 
roads and bridges account. Sums so allotted are not 
defined and vary locally. 

The general or special taxes levied upon land and 
property are levied impartially upon all land in the 
county or district, and bear with no greater severity 
upon abutting land than upon other land in the county 
or district. 
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_ per pound sterling) $28,960,000. 


SOURCES OF NATIONAL ROAD FUNDS. 


The foregoing are the sources of funds for road 
purposes administered solely by local authorities. 
The funds dispensed by the road board in national 
grants to encourage construction were provided for 
by the development and road improvement funds 
act of 1909, and consisted of the revenues derived 
from a tax on motor fuel, and any surplus of license 
fees on carriages (including motor cars) beyond the 
yield of those fees in 1908. These were transferred 
annually from the exchequer to the road improve- 
ment fund, and, together with accretions due to 
interest and profit on mvestments, were devoted to 
the works aided by the road board. The receipts 
credited to the road improvement fund from the date 
of the passing of the act up to August, 1915, when, 
on account of the war, payments from the exchequer 
were suspended, amounted to £7,240,000 or (at $4 
The interest pay- 
ments continuing, the fund had grown by 1919 to 
£761,006. 

During the war various Government departments 
made contributions to local authorities in Great 
Britain and Ireland on account of extraordinary 
damage to public roads by public traffic, the amount 
of which up to October 31, 1918, was £2,730,912, or 
approximately $10,924,000. 

After the war, in 1919, a grant of £8,000,000 
($32,000,000) was voted by Parliament for the pur- 
pose of restoring roads in Great Britain damaged by 
extraordinary traffic during the war, and a sum of 
$1,200,000 was voted for a similar purpose in Ireland. 
These grants, however, were not specifically devoted 
to works of improvement. 


NEW SOURCE OF FUNDS PROPOSED. 


The motor fuel and carriage revenue payments 
from the exchequer having been suspended by war- 
time act, the road board, or as it now is, the roads 
department of the ministry of transport is left prac- 
tically without continuing funds. Accordingly, in 
1919, the matter of devising a scheme for the raising 
of national highway funds was referred to the de- 
partmental committee on the taxation and regula- 
tion of road vehicles. The problem is to raise an 
annual net revenue of approximately £7,000,000, 
which, after payment of the contemplated contribu- 
tions by the Central Government toward the main- 
tenance of first and second class roads will provide a 
sufficient sum to enable a substantial measure of new 
road construction and road improvement to be un- 
dertaken forthwith. 

The report of the committee, published this year, 
favors the abolition of the motor fuel tax and substi- 
tution of a single revised tax on all motor vehicles, 
to be levied in accordance with the following scale: 


RECOMMENDED SCALE OF MOTOR FEES. 


























Class of vehicle. Suggested rate. 
| 
£. 8s. ad. | Dollars. 
Motor cycles (up to and including 200 pounds weight)....-.... iad. 0 6. 00 
Moter cycles (over 200 powmds weigt)ew........-.-.-.....-..- 3 0 0 12.00 
Meter cycles (With frauen or’Sid@Car)....-....-.......-.------ 4 0 0 16.00 
Other motor 3-wheelers (except electrical or mechanical or | ; 
other vehicles for invalids not exceeding 5ewt.in weight).... 4 0 0 16.00 
Motor bath chairs and other motor vehicles for invalids, not 
exceeding 5 hundred weight — ae... eee 5 0 1.00 
Private motor cars 2 (including 3-wheelers) weighing— 
7 hundredweight or over, unladen, per horsepower.......-: 1 0 0 4.00 
Vat hnerandeay raqaaerOl. .. . our. rear. ee eee 6 0 0 24. 00 
Coenen er er 15 0 3.00 
Hackney vehicles: 
In metropolitan area and such other districts as ministry | 
of transport may define— | 
Seating capacity att, Dee aks «x os ee eee 150 0 60. 00 
Deaiifting Gepeeity 6-14.........-- 4. ccc cee ee ee ree! 30 0 0 120. 00 
CMGI ORPAMILY 15-20... ...... 20. eee cee wean 45 0 0 180. 00 
peetimm Onpmeity 21-26... ...-...-.- ..-2-oe eee ectee eens 60 0 0 240. 00 
SMTAGIOMINEL LY 2/-O2 ... 2... ecw nec eennee nee 2 0 0 288. 00 
Peeting Papacity OWOMS2: ...... cua... -.-.-- +000 e ee aes 84 0 0 336. 00 
In other districts— 
DUMGUGMORMACILY 1-5... ...... asec esac cee ease se siccnee 12 0 0 48. 00 
meetime enpecity 6-14.........-....--ccc ee cer se eceense 24 0 0 96. 00 
Seating AMEE... oan caren ee eens 36 0 0 144. 00 
Sea@eline Gapacity B1226........... cece eee taceee ese ' 48 0 0 192. 00 
Semting Gamaelty B7-82 ...... 2. cies cee cen ecee cee ' 60 0 0 240. 00 
Ewe linmeapeeicy OWED 32......2c.-.-- 22... 2 ee 1 OS 280. 00 
Commercial goods vehicles (motor trucks) (including 3- 
wheelers weighing 7 cwt. or over unladen): 
Not exceeding 12 hundredweight unladen weight......... 10 0 0 40.00 
Over 12 hundredweight but not over 1 ton unladen. ....-.. 16 0 0 64. 00 
Over 1 ton but not over 2 toms unladen...........-.--.... 21 0 0 84. 00 
Over 2 tons but not over 3 tons unladen.................- 2 0 0 100. 60 
Over 3 tons but not over 4 tons unladen......---.---..--- 28 0 0 112.00 
Over 4 tonsiimiaden Welent..scemer ee... - cs evieesenees 30 0 0 120. 00 
Any of the foregoing with right to draw trailer............ 32 0 0 38.00 
Other commercial and agricultural vehicles, motor trac- | 
(0) fo eo: nae (aE 21 0 0 84. 00 
Road locomotives and agricultural engines: 4 
Niemower S tons timlaten. cc eee iee ee ins ses ee 25 0 0 100. 00 
Over 8 tons but not over 12 tons unladen.........-....... 28 0 0 112.00 
Ger TS CON Sil te acoccsc = = e acce ape eins oe < ee 30 0 0 120. 00 
Agricultural tractors used solely for agricultural hauling: 
Over 24 tons but not over 5 tons ee (ea | a 24. 00 
OVGESD COM UDA EOIN, 6 oa cs = oiape,ain oe emi 20 vee ale cee 10 0 0 40.00 
1 Rate of exchange 1 pound nine $4. 
2 Electrically-propelled private cars to pay only the minimum of 6 pounds. Own- 


ers of private motor cars (not including Wer geen who can show that the engine 
of their car was constructed prior to Jan. 1, 1913, to be entitled to rebate of 25 per 
Cinna, 

4 Including legally permitted trailers. 

The committee has recommended that fees collected 
in accordance with the above schedule, as well as 
drivers’ licenses and penalties for violation of the 
motor vehicle laws, less the costs of collection, be 
devoted to purposes of road construction and main- 
tenance. 

The objection to the tax on petrol has been that 1t 
did not cover the other liquid fuels, such as benzol, 
kerosene, paraffin, power alcohol, etc. A further point 
was that if it had been decided to go on with a fuel 
tax it would have been necessary to raise the rate from 
6d. (10 cents) per gallon for pleasure vehicles to 1s. 
3d. (25 cents), and the commercial tax from 3d. 
(5 cents) to 7d. (12 cents), or if a flat rate were pre- 
ferred to 1s. (20 cents) all around. 

Though the petrol tax will be abandoned, if the 
committee’s recommendation is carried out, and 
though it is also recommended that the new tax be 
the sole tax collectable, replacing all local vehicle 
taxes, there is nevertheless a pronounced feeling, es- 
pecially among motorists, that the rates proposed are 
excessive, and there is likely to be a good deal of 
opposition to it. Compared with prevaling American 
license fees, the tax proposed for automobiles does 
seem excessive, but the rates for motor trucks appear 
rather moderate. 
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NATURE OF LOCAL ADMINISTRATIVE CONTROL. 


As the county councils administer the main roads of 
the country it may suffice to describe the nature of the 
administrative control exercised by these bodies as 
typical of the character of local highway administra- 
tion in’general. 

A county council is composed of ordinary members 
elected for three years and aldermen chosen for six 
years by the whole council. The number of councillors 
was originally left to be fixed by the local government 
board, as were the electoral divisions, which were in- 
tended to be as nearly as possible equal in population ; 
and both the number of members and the electoral 
divisions may be varied from time to time by the 
board on representation of the council. 

The aldermen are one-third of the number of coun- 
cillors, and apart from their longer term of office they 
have no special privileges. The council elects a chair- 
man and vice chairman who hold office for one year, 
but are usually reelected. The ordinary council meets 
only some four times a year, and so conducts its busi- 
ness chiefly by committees. These have charge of the 
administrative work and direct the permanent ofh- 
cials. The business of the council is to determine 
questions of policy and control the actions of com- 
mittees. But inasmuch as the council meets ordi- 
narialy only once a quarter, it is customary to delegate 
to the committees full powers to act in particular 
matters in order to expedite business. However, the 
power to levy taxes or raise loans can not be so 
delegated. 

Under the administrative control of the committees 
the county business is handled by a group of permanent 
officials, among whom are the highway officials, known 
as ‘‘surveyors,”’ headed by the county surveyor, who 
receives about $2,500 per year. He is assisted by a 
deputy engineer, at about $2,000 per year, an engi- 
neering assistant at $1,500, and three or more district 
surveyors, who receive about $1,500 per year. These 
men are responsible for the engineering features of 
construction and maintenance. 

The contract system for building and maintenance 
is almost entirely done away with, the work being 
carried out by county forces. 

Convict labor is not employed on road work, and 
the only measure resembling the system of convict 
labor as it obtains in the United States is the use of 
so-called ‘“‘casuals”’ or tramps who stay over night at 
workhouses, and are required in the morning before 
leaving, to break a certain quantity of stone for road 
purposes. This stone is sold by the workhouse 
authorities, and yields somewhat more than the 
expenditure upon the ‘casuals.’ 


MILEAGE OF ROAD AND ROAD EXPENDITURES. 


According to the most recent reports, those for 
1913-14, there are 152,085 miles of road of all classes 
in England and Wales; 24,908 miles in Scotland, and 
59,150 miles in Ireland. 





In England and Wales, and Scotland, the reported 
mileage is divided into classes according to adminis- 
tration as follows: 


ENGLAND AND WALES. 
Class of road: 


Main roads— Mileage. 
Urban districts and noncounty boroughs. ....... 4, 366 
ee 23, 833 

Other roads— 
yyy dee rr 11, 871 
N@mecoumty DOretens...... 2... eee 4, 867 
Pemmeecdistiets...............................-.- 94, 628 

Kends Guseeunty hoveughs:..........................-.. 10, 304 
Digage in conponationof Londons........................ 48 
Roads in metropolitan boroughs.............2.02......... 2, 168 
Total in England and Wales...................... 152, 085 
SCOTLAND. Mileage. 

Readenmdencounty counei)s.........................--- 22, 664 
OE 2, 244 
ToowalmimesScoulgd | «ck ce ccc enc acne. 24, 908 
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No classification of the mileage of roads in Ireland 
is available. 

Expenditures for maintenance and improvements 
upon the whole mileage of roads in the Islands, from 
1909 to 1918, as far as these data are available, are 
tabulated in the following table. It should be noted 
that all works of maintenance are conducted by the 
local authorities, who also carry on certain work. such 
as resurfacing, widening, ete., which are classed as 
improvements, and may be regarded as construction. 
In addition to the works of improvement conducted 
by the local authorities with local funds, there are the 
works carried on with the assistance of road board 
erants, the character of which has already been 
described. 


STATEMENT OF ROAD MILEAGE AND REVENUES, BY YEARS. 





















































Mileage. Expenditures for improvements. 
: ae f : ———e... Expenditures for maintenance by local 
| authorities. 
y 5 By Imperial Government. | By local authorities. 
ear. 
England ee ne — 
sone Scotland. Ireland. | p, Bava orn | a: | 
faa and Seotland. | Ireland. and Scotland. Ireland. Pav Wales. | Seotland. Treland. 
Wales Wales. =e 

1 2 3 4 5 6 7 8 9 10 11 | 12 13 
RM oe nin RR. SS) el See ee eer... £416, 489 | See col. 12...! See col. 13 ..|!£14, 162,641 | 2 £1,193,653 | 2 £1,068, 366 
Co) 150, 671 24, 816 58, 334 oS 2 —— Heol 200... . bos pal uges) <2 | 114,612,962 | 21,242,755 41,080, 791 
re 151, 472 24,816 58, 334 186,059 | £40,931 | £18,848 | 552,936 |_.... do. 80. - 114,724,439 21,305,003! 41,144,711 
ME. . 20s 6 ce nl ees 151, 920 24, 859 58, 334 308, 031 45, 987 2a, a0e: 4dopov0 |....000---.... a 115,382,185 21,347, 491 41,163,878 
i ae 152, 085 24, 908 58, 334 544, 608 64,742 B0,006 | 562,598 | ..... (ae  — 1 16, 139, 571 21,413,383 41,178, 649 
i) (3) 24,908 | 59,150 731,954 | 91,937 62,844 |Seecol.11|.....do......- Mies: 216,283,300 21,484,147 41,209, 206 
i (3) (3) (3) 404,759 | 50,743 | 43,650 |....do...|..... Ort. ee | 215,566,170 2.1, 368, 222 41,199,712 
a (3) (3) (3) Spee | 9 33,0e| 28.758 |...2.-....-|......00-s05e- ae “(i (3) (3) 41,181,907 
2, A a | 166, 302 22, 845 a0 Vereen = Steere | oie se 2s eee (3) (3) (3) 
NS ee re eee Poe ae, on ecient ches csc on 166, 600 20,911 a ee © (3) (2) 




















! Includes expenditures for cleaning and loan charges, but not for improvements. 


2 Includes expenditures for improvements and loan charges. 

3 Not reported. 

4 Includes expenditures for improvements and cleaning, but not loan charges. 
5 Includes Road Board grants paid only. 


Note.—Up to Oct. 31, 1918, a total expenditure of £2,730,913 had been authorized by Government departments other than the Road Board, largely to repair damage 


to roads due to war traffic. 


CHARACTER OF ROAD CONSTRUCTION AND 
MAINTENANCE. 


British roads outside of incorporated cities and 
towns are generally surfaced with water-bound or 
bituminous macadam. Surface treated water-bound 
macadam is also in very general use for ordinary rural 
roads. For heavy traffic arteries the practice in the 
past has been to resort to granite blocks or “setts,”’ 
or wood blocks on concrete foundations. The granite 
“setts’’ are no longer desired, on account of the 
roughness of the surface, and wood blocks are reported 
as very expensive and difficult to obtain. Water- 
bound macadam has proved unsatisfactory under 
motor traffic; and as a result British road authori- 
ties are conducting a number of experiments, dealing 
largely with various types of bituminous roads, in 
the hope of finding a suitable surfacing material. 
Portland cement concrete has not so far taken any- 
thing like the prominent place it does in this country. 
However, the subject of concrete roads was one of 
those most thoroughly discussed at the recent Roads 
and ‘Transport Congress held in London in November, 
1919,"and apparently the concensus of opinion was in 


its favor, certainly for towns, ‘‘provided a surfacing 


material ‘of tar and granite chips) is used to render 
the roads suitable for horse traffic.”’ 

An interesting reflection of the present state of 
opinion in regard to concrete is contained in a recent 
clipping received from the Newcastle Evening Chroni- 
cle, as follows: 

“Northumberland County Council has the distinc- 
tion of being one of the first public bodies in England 
to adopt the ferro-concrete system of road making, 
a start having already been made on a stretch three 
quarters of a mile in length at Wideopen. The 
success of this initial step will be watched with much 
interest, because on it depends the extent to which 
this form of road making will ultimately be applied 
to the whole country. For the concrete road it is 
claimed that it is more durable, and more economical 
in the long run than others, and provides an excellent 
surface for all sorts of traffic. Of course in frosty 
weather a concrete road, like any other, would have 
to be ‘gritted’.”’ 

Assuming the practice in the counties of Devon and 


Cornwall to be typical of the general practice through- 


out the Islands, the average rural macadam roads 
are built 18 inches thick, including a Telford base. 
Main roads are built not less than 18 feet wide, and 
no grade crossings are permitted. Culverts and 
bridges are of stone or steel, the smaller ones frequently 
of vitrified clay. 

Data on the costs of construction and maintenance 
are reported by a number of consuls, and are in fair 
nereement. For ordinary rural roads it is reported 
that 44 inches of tar-macadam surface costs at present 
as high as $3.40 per square yard. Seven inches of 
water-bound macadam costs $2.15 per square yard. 
A 10-inch foundation of larger rocks costs $1.10 per 
square yard. A 4-inch concrete base costs approxi- 
mately $1.50 per square yard. For very heavy traffic 
a surface of stone “setts” laid on a 9-inch concrete base 
will cost nearly $12 per square yard. A surface of 
Baltic red wood block on a 6-inch concrete base, costs at 
present prices over $13 per square yard. The prices 
quoted are furnished by the city engineer of Liverpool. 

Maintenance figures quoted from the same authority 
vary from 30 cents per square yard for a granite-set 
pavement under heavy traffic to 9 cents per square 
yard for the same pavement under average city traffic. 
It is stated that the red wood surface will require an 
expenditure of 20 cents per square yard per year to 
keep it in condition; a pitch-macadam surface 14 
cents and a water-bound macadam surface as high as 
56 cents per square yard per year. [t should be noted, 
however, that these prices probably apply to city 
conditions, and the city engineer states that they 
include cleaning as well as maintenance of the surface. 


ROAD CONDITIONS AND TRAFFIC. 


As elsewhere throughout the world wherever the 
effects of the war were felt the roads of the United 
Kingdom have seriously deteriorated since 1914, due 
to the cessation of proper maintenance and repair 
and the extraordinary development of highway trans- 
portation. To provide for the repair of roads damaged 
by war traffic several Government departments have 
extended grants of money to the various local authori- 
ties, but these have not approached in amount the 
large expenditure which will be required to restore 
the roads and fit them for the augmented traffic of 
the present day. 

The conditions of rail transport are even more 
chaotic perhaps than in the United States. There 
is a shortage of freight cars and a depreciation gener- 
ally of all rolling stock and road beds, to repair which 
it has already been necessary to effect one advance 
in rates, which is likely to be followed in the near 
future by another. As in the United States serious 
congestion of the railways and delays in transit have 
caused an enormous development in motor transport 
of merchandise, and road organizations similar to the 
‘return loads bureaus” which sprung up here during 
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the war are fostering the new highway traffic and 
bringing the truck owner into contact with prospective 
clients. The change in the system of taxation from 
a tax on fuel to what appears to be an exceptionally 
favorable tax per vehicle for motor trucks will un- 
doubtedly further advance the use of the motor trucks. 

As an example of the character of service furnished 
by the truck transport companies and the cost of 
such service the following extracts from the report 
of the American consul general at London may be of 
interest. The information is supplied by Messrs. 
Carter, Peterson & Co., one of the chief haulage con- 
tractors in or around London. ‘‘The figures given 
are based on cost and do not include the expenses of 
the selling department of a transportation business. 
The concern furnishing these figures is one for the 
distribution of various packages, the average weight 
being approximately 40 pounds. Transit is effected 
by road to local delivery offices situated in the various 
boroughs surrounding the City of London, and delivery 
effected thence to retail shops or direct to private 
houses. The zones covered by the Carter-Peterson 
service are, firstly, the area of London proper, and 
the residential suburbs surrounding it. The three 
zones surrounding it approximate to 30, 50, and 70 
miles radius from the center of London. All point- 
to-point transfer services within the area are carried 
out by motor lorries, running to time-tables like pas- 
senger trains. The aim of this company is that one 
of its local collection vans should pass down each 
street in the area, at least once every day—conse- 
quently, the public are able, by exhibiting a card in the 
window, to attract the notice of the carman, who 
thus collects any traffic there may be for him.” The 
cost information supplied is based. on the costs of a 
4-ton Leyland truck, adding a profit of 7 per cent. 
It is assumed that there will be constant work for 
the vehicle, providing full loads outward and inward, 
without overtime; the working day being 8 hours and 
the average speed of the vehicle 10 miles per hour. 
The rate of exchange from English currency has been 
taken as $4 to the pound sterling. 

Cost per ton-mile, $0.083. 

Load carried, 4 tons. 

Nature of freight, general goods. 

Kind of vehicle, 4-ton-gasoline-driven. 
Depreciation, 15 per cent on capital outlay. 
Maximum load, 4 tons. 

Drivers’ wages, $15.80 per week. 

Total mileage, 60 miles per day. 

In view of the impression that prevails in this 
country that the truck, as an agent of transportation, 
has an advantage over the railroads by virtue of its 
independence of labor troubles, it is interesting to note 
that in England a strike of motor-truck operatives 
last spring tied up practically all transportation by 
highway, and was settled only by granting an advance 
in wages amounting to about $1 per week. 


Profiteer-ridden Americans may also find the con- 
solation which is derived from company in misery, in 
the report of an alleged combine to control road- 
transport rates in England. An investigation con- 
ducted last february, however, by the central profit- 
eering committee resulted in a Scotch verdict ‘‘not 
proven.” The report of the committee points out 
that the importance of road transport as a factor in 
raising the cost of living lies in that it enters into the 
cost of production of every article of use or consump- 
tion. Indeed many commodities are carried by road 
five or six times before coming to the consumer. 
According to the report the cost of transportation in 
England has risen 300 per cent since 1914, 


DENSITY OF TRAFFIC. 


Some idea of the density of highway traffic and, 
consequently, of the highway problem which exists at 
the present time may be gleaned from the figures pre- 
sented by the committee on taxation of road vehicles. 
According to the committee the numbers of vehicles of 
various classes in England and Wales at midsummer 
1920 will be as estimated in the following table: 


MOTOR VEHICLES IN ENGLAND AND WALES. 





Number 





Class. _ (summer 
of 1920). 
a ee eee oc ance anes saewnewnces 265, 000 
ais eT ae CE eee iS 4 oe os whee ea ok aw Seu 210, 000 
inca oe kina va vole ee nite cece eccnneceeacaensceccecenes 70, 000 
immimercia) COOUS VEIGleGS............~...-scceeeneuee a ree 100, 006 
Other commercial and agricultural vehicles...... ee Meera eee : 7,500 
Wepeieaberevenicless.. 2... ... 02s e ee ew ee ee ee eee Lies 652, 500 


The magazine “Modern Transport” publishes an 
estimate which agrees with the above only in the num- 
ber of private cars. Its estimate of the total number 
of vehicles of all classes is only 311,000. 

If the committee’s estimate is correct there are in 
England and Wales 2.5 motor vehicles, excluding cy- 
cles, for each mile of road, as compared with the aver- 
age density of 3.05 in the United States. If Modern 
Transport is nearer to the facts, then there are only 2 
motor vehicles for each mile of road, including cycles. 
Figures supplied by the American Exporter which rate 
the number of motor vehicles in Great Britain at 255,000 
are lower than either of the British estimates but con- 
form more closely to the estimate published by Modern 
Transport. 


WISCONSIN'S MAINTENANCE POLICY. 


In planning the maintenance of the State trunk 
highway system the Wisconsin commission decided at 
the outset to install a thorough system of patrol main- 
tenance, supplemented in practically all counties by 
small gangs for reconstruction and heavy repair work. 
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The commission did not advocate the promiscuous 
regrading of all roads on the system immediately. 
Those that could be maintained reasonably well by 
ordinary patrol maintenance methods were permitted 
to wait a year or more until the necessary funds were 
made available for this purpose. 

Sections of the system that lacked drainage, cuts and 
fills that were dangerously narrow, dangerous turns, 
and surfaced roads that required additional shoulders 
and resurfacing received attention as carly as possible 
in order to get the best results under the patrol system. 

The additional 2,500 miles authorized by the legis- 
ature of 1919 has been selected by the legislative com- 
mittee and the highway commission and will be han- 
dled in all ways the same as the original 5,000 miles 
were handled. 

In certain sections of the State, especially in unde- 
veloped portions of northern Wisconsin, there are por- 
tions of certain new trunk highways that will not be 
maintained for one or more seasons. The portion not 
to be maintained for 1920 amounts to about 300 miles, 
and in practically all cases there is no road that 1s fit 
to travel at the present time. As soon as a road has 
been laid out and is in reasonably fit condition for a 
patrolman to maintain, it will be taken over for main- 
tenance, 

The following specific policies have been put into 
effect: 

1. The system lying in each county is divided into 
patrol sections, averaging from 6 to 8 miles in length. 

2. A patrolman is engaged for each section, who 
devotes all his time to the work for the entire main- 
tenance season, which is about seven months in 
northern counties and eight months in southern 
counties. 

3. Patrolmen are paid a monthly salary sufficient 
to attract good men. The patrolman must furnish 
a satisfactory team and wagon, the county furnishing 
a light blade grader, road planer, plow, slip scraper, 
and other necessary tools. 

4, The patrolman is responsible for the mainte- 
nance of his section, and where extra help is neces- 
sary to adequately maintain any particular section, 
it is furnished by the county, but the work is done 
under the direct supervision of the patrolman. The 
basic idea is to place responsibility ‘‘on one man 
only, the patrolman.” 

5. The patrolman reports daily and monthly to the 
county highway commissioner, showing the hours 
worked and their distribution. The monthly reports 
are forwarded to the division engineer’s office by the 
county highway commissioner, and show the cost and 
distribution of both labor and material used on each 
section. These reports must he received by the 
county highway commissioner before the patrolman’s 
salary will be paid. 

6. Small gangs are organized in each county, 
equipped for the special work required, according to 
the type of road to be maintained; a gang for applying 
surface treatments; one for heavy blade grader work; 
one for scarifying and shaping up old gravel and 
macadam roale one for resurfacing. 


VALUABLE STUDY OF MOVEMENT 
OF CAPILLARY WATER IN SOIL 


ULLETIN NO. 885, entitled ‘Capillary Move- 
ment of Soil Moisture,” by Walter W. Mc- 
Laughlin, senior irrigation engineer of the 

Bureau of Public Roads, has just been issued by the 
Department of Agriculture. 

While it is written primarily from the standpoint of 
the irrigation engineer, the tests which it describes 
and the observations it records are of great interest to 
highway engineers as well. 

Capillary attraction has for some time been recog- 
nized as a probable cause of the high moisture content 
of soils composing road subgrades under certain con- 
ditions, but unfortunately scientific knowledge of the 
movement of capillary water is exceedingly meager— 
so meager, in fact, as to provide no adequate basis for 
the development of measures of combating the con- 
ditions to which it gives rise. 

The Division of Tests of the Bureau of Public Roads 
is at present engaged upon a series of tests to discover 
the sources of water found in actual subgrades, and 
to determine the effect of such water upon the bear- 
ing power of the souls. The methods adopted in mak- 
ing these tests were described in Public Roads, Vol. 
2, No. 24, but, as yet, they have yielded no important 
results. 

It is certain, however, that the careful observations 
recorded in this new bulletin by an engineer of the 
irrigation division of the Bureau of Public Roads will 
throw a great deal of light on many of the conditions 
observed in the collateral highway tests. 

The tests described include observations of the 
movement of moisture under the two commonly ex- 
isting conditions: 

1. Where the source of the moisture is a body of 
free water. 


2. Where the source of moisture is a body of moist 
soil, not connected with a body of free water. 


MAKING THE TESTS. 


The soils tested were packed in flumes; some open 
so as to allow evaporation to take place, others closed 
to prevent evaporation. One side of the flumes was 
of glass so as to permit the movement of the moisture 
to be observed. 

The flumes were set horizontally, vertically, and at 
various angles with the horizontal, and in each posi- 
tion were packed with a number of representative 
soils varying from light sandy varieties to heavy clay. 
This arrangement provided for the study of the rate 
and extent of the capillary movement in columns of 
various types of soil under conditions designed re- 
spectively to climinate the attraction of gravity as a 


factor, to include it as a counter attraction to the 
capillary force, and to include it as an assisting force. 

In connection with the experiments, records were 
kept of the air temperature and the evaporation from 
a free-water surface. 

The results of the tests of vertical soil columns 
confirm in the main the observations of other investi- 
gators of the vertical movement of capillary water. 
The observations indicate that the rate of movement 
in the lighter soils is more rapid for the first few hours 
and then slows down much quicker than in the heavy 
soils. In general, it was found that the lighter the soil 
the shorter would be the distance the moisture would 
move upward in a long period of time. 

The horizontal capillary movement of moisture has 
not been studied to any great extent before. Inrespect 
to the rate of movement in the lighter and heavier soils 
the phenomena noted in the case of upward movement 
are exactly reversed when the movement is horizontal. 
The extent of the movement in the various soils, with 
one exception, was in inverse order to their moisture 
equivalents. The light soil with the lowest moisture 
equivalent showed the greatest movement of moisture 
while the heavy soil with the greatest moisture equiva- 
lent showed the least movement of moisture. The 
lighter soils used the greater total quantity of water in 
long periods of time and moved it farther in the hori- 
zontal direction than the heavier soils. These are the 
opposite of the conditions noted in connection with the 
vertical movement, and should be of particular interest 
to highway engineers, in view of the fact that the hori- 
zontal movement of water from road shoulders toward 
the center of the pavement must be fully as great as 


the upward movement of water from underground 
sources. 


The phenomena noted in connection with the move- 
ment in flumes tilted at various angles to the horizontal 
combine the characteristics of the movement in the two 
cardinal directions as might be expected. 


VALUE TO HIGHWAY ENGINEERS. 


Among the observations of greatest significance to 
highway engineers are those which refer to the effect of 
temperature upon the movement of capillary water. 
The experiments indicate that a temperature of from 
26° to 32° I. has a marked influence upon soil moisture 
other than the mere fact of freezing. A number of the 
horizontal flumes tested when the temperature was or 
recently had been below 380°, consistently showed 
greater percentages of moisture near the top of the 
flumes than near the bottom. Basicly the percentage 
of moisture in the top samples should be less than that 


in samples from the bottom layers. In the first place 
gravity tends to draw the moisture to the lower layers. 
Secondly, evaporation tends further to reduce the mois- 
ture at and near thesurface. Thus the laws of physics 
would indicate a lower percentage of moisture toward 
the top of the flume than near the bottom. There 
were, however, several instances where this relation- 
ship was interchanged, and more especially was this 
noticeable during the winter of 1916-17. When this 
interchanged relationship was observed so frequently 
during the spring of 1917 as to almost preclude the 
probability of error insampling, it seemed evident that 
the unlooked-for distribution of moisture was the result 
of some natural condition. It soon became apparent 
that the top part of the flumes showed the greater per- 
centage of moisture during only that part of the year 
when the air temperature was or recently had been 
below 30°. Looking back over the results of the pre- 
ceding winter, the same condition was found. When 
these facts became evident 1t was so late in the season 
that there was no opportunity to prove the matter 
beyond a question of doubt. Before a definite conclu- 
sion can be drawn, therefore, additional experiments 
will have to be made. The covered flumes seemed to 
require a somewhat lower temperature to produce the 
condition than the open flumes. These observations 
are so suggestive as a possible explanation of the satu- 
rated condition of road subgrades in the spring of the 
year as to merit the fullest investigation by highway 
engineers. 

The bulletin is now available for free distribution and 
all who are interested may obtain a copy by applying 
to the Chief of the Bureau of Public Roads. 


MAINTENANCE ON ENGLISH ROADS. 


During the year ending in March, 1920, maintenance 
upon the Essex, England, county main roads, aggre- 
gating 672 miles, cost the county authorities, according 
to the annual report of the county surveyor and 
recently reported in the “Surveyor,” a total of 
£162,065, or an average of $1,170 per mile. [Essex 
County main roads total 78843 miles, though 1163 
miles are under urban authority, making the length 
under the direct control of the county council 672 
miles. 

Some difficulty was experienced in the maintenance 
of the Essex roads owing to the lack of railway trans- 
portation for the conveyance of granite and the small 
quantity possible of delivery as compared with require- 
ments. The railway strike of September, 1919, 1m- 
posed an additional strain upon the roads at a time 
when they were least able to stand it. Several of the 
Essex roads suffered to such an extent that complete 
reconstruction will be necessary, one of such roads being 
the one from London to- Ipswich, running through the 
center of the county. To restore this road alone, 


19 


which is but 33 miles in length, an expenditure of 
£132,000 will be necessary, it is estimated, exclusive 
of the cost of repair to damaged bridges. 

As an indication of the traffic carried by some of 
these roads during the railway strike, statistics taken 
in November, 1919, show that on one occasion, about 
2 a.m., a fleet of 39 loaded trucks, representing 585 
tons, passed an observation post on the Chelmsford- 
Colchester road at intervals of 45 seconds. 


PENNSYLVANIA AUTOMOBILE REGISTRATIONS 
DURING 1920. 


Figures made public recently by the State Highway 
Department of Pennsylvania show ‘that a total of 
1,069,603 1920 automobile licenses of all sorts have 
been issued. The figures show that there was an in- 
crease in almost all classes of registrations. Com- 
parative tables are as follows: 


COMPARISON OF AUTOMOBILE REGISTRATIONS IN 
1919 AND 1920. 





1920 

















Registrations plates. 1919 
[Ee | 507,622 429,001 
CO meelOVe NICS... oe cae ces ana cwcc ene ccvceeaecseccacct 30, 226 — 40, 406 
aero re WPACLION CNPINGS..... .. cnn ees cee casts scaee 3,160 | 3,328 
te cee co aan Sako ors so iis Ain Snes o ne SOS oa e Slee R39 1,291 
eect Siw a eR ES es ae ot See eee ae Oe 23510) 25.238 
US Or as 01 | ae 13,761 | 9,935 
Da ew eee ew «= fv oa TEs a iais eee atele ain baie #5 seis Srwreiales 231 188 
WUE OO.) ci re ee 241 (1) 
BiGy Grremrere ll TOL OP aipae edo... 655 cee cis ee de ee sees esses 1,128 | () 

ete 5 ei Neate ais k's = 0-0 Salaeae Rie cw = 0 oe 600,723 ' 609,272 
LICENSES ISSUED. 
Meron verimieniemsesyaiicinds ....2...............---. 2200s 600,723 . 509,272 
AE ene es eee v1 ns + 66 wale dnl a ele cis sn wien eine oa Hees 114,345 | &2, 343 
IDS A ene ree |. 128,291 ' 146,282 
Eisen Pte Sia ie ease os i ciole Sin ald oe's sianien so sa ceceee 368 | = (1) 
Ube ies 40, 736 | 31,463 
Se MM EMUIS Sc 3.5. <0 aig oto prals owe O5ue woe oe eee en aan Se eene ee 460 () 
PERS Oe ee 2 ee 2,457 ee 
V @inleeeiidavits second nand Gars..... 2... 0. eee eee c neces 180, 653 16, 344 
D@aierse UsSeceimOlOr VEMIGIOCS, .006 cece nbd - woe seas ce saceeeaee 1,534 | 951 
iain 0 0 + on See «= = = = o/s eee ee oe evsiarcim eee 1, 069, 603 786, 590 
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1 Classifications as required by new motor law after Jan. 1, 1920. 


The decrease in the number of licensed operators is 
attributed to the fact that all owners of motor vehicles 
are now given an operator’s license free of charge, 
while persons not owners pay a fee. Department 
officials are unable to explain the apparent decrease 
in the number of motor cycles during 1920. There is 
also a decrease in the number of traction engines and 
trailers. 

The number of paid drivers’ licenses kept step with 
the increase in the number of passenger and commer- 
cial vehicles. 

That many automobiles change hands during the 
course of the vear is evidenced by the large number 
of vendee affidavits relative to used cars, of which 
during the first nme months in 1920 there were 180,000. 

The law compelling the filing of affidavits relative 
to secondhand cars was not in effect during all of 
18,0: 


EDUCATIONAL CONFERENCE ON 
HIGHWAYS AND TRANSPORTATION. 


N spite of the enormous increase in the demand for 
better highways and motor vehicles caused by the 
recent rapid extension of motor transportation, it 

is claimed that the engineering schools of the country 
are annually furnishing only a small percentage of 
the number of trained men required by the industry. 
To supply this lack, the Commission on Highway and 
Highway Transport Education, which has been called 
together under the direction of P. P. Claxton, National 
Commissioner of Education, 1s formulating a plan to 
furnish the universities with facilities for putting into 
operation the recommendations of leading highway 
and transportation experts. 

At the University of Pittsburg, where the commis- 
sion has met twice to date, a study of automotive and 
highway problems has been a feature of the engineer- 
ing course for several years. The university is among 
the first in the country to maintain a laboratory for the 
study of automotive engineering. More recently anew 
building, now virtually completed, has been constructed 
at the university which combines under one roof labora- 
tories devoted to the study of automotive engineering 
and highway testing. This is a new departure in the 
field and is in line with the policies which the Commis- 
sion on Highways and Highway Transportation Engi- 
neering Education hopes to promote. 


BUREAU ASSISTS IN 


FTER the issuance of Order No. 7 by the Inter- 
state Commerce Commission providing for 
preferential treatment in the use of open-top 

car equipment for the movement of coal, a héaring 
was held by the commission beginning on July 8 and 
extending three days, at which representatives of the 
railroads, the coal interests, and the shippers of sand, 
oravel, and similar material were given an opportunity 
to state their support of or opposition to the order 
and the continuance of any policies of priorities or 
embargoes. At this hearing Mr. Daniel B. Willard, 
chairman of the Advisory Committee of Railway Ex- 
ecutives, stated that in his judgment the railroads 
should endeavor to move road materials for mainte- 
nance purposes and for completion of important con- 
tracts under construction. He also stated that close 
working arrangements should be perfected between 
the shippers and railway officials for the purpose of 
obtaining all the benefits possible from close coopera- 
tion. This latter position was indorsed by Chairman 
Clark of the commission in his final statement of the 


It is believed that other universities will follow this 
lead, and that the shortage of trained engineers for 
the work will be eliminated quickly. The commis- 
sion’s plans, although still in the process of formation, 
will no doubt call for the incorporation of the study of 
the rules of the road and similar elementary transpor- 
tation features into the curricula of high schools and 
gerade schools. Courses of study will be planned for 
collegiate institutions and the plans include also the 
extension of the idea to vocational schools. All this, 
of course, is to be done for the better preparation of 
engineering students who are to undertake the na- 
tion’s transportation problems, the solution of which 
is felt to be of as great importance to a rapidly growing 
industrial and commercial people as any in the 
country’s history. 

The members of the commission, in addition to Mr. 
Claxton, are Dean Bishop, of the University of Pitts- 
burg; Roy D. Chapin, president of the Hudson Motor 
Car Co.; Walter C. John, specialist in land grant 
statistics of the Bureau of Education; T. H. Mac- 
Donald, chief of the Bureau of Roads; Paul D. Sargent, 
president of the American Association of Highway 
Officials; H. S. Firestone, of the Firestone Tire Co.; 
and C. J. Tilden, professor of Engineering Mechanics 
at Yale University. 


CAR ALLOCATION. 


conference. Later, in testifying before the Committee 
on Reconstruction and Production, of which Senator 
Calder is chairman, in New York on August 12, Mr. 
Willard again took a similar position that the railroads 
should endeavor to transport necessary material for 
the completion of important road projects which are 
now already begun. In order to accomplish these 
ends the Bureau of Public Roads has been working in 
close cooperation with the State highway departments 
and the Car Service Commission of the American Rail- 
road Association. In cases where cars can not be 
secured for shipping materials needed for the comple- 
tion of important road projects or for the mainte- 
nance of highways, through the ordinary channels, a 
plan is beg followed by which applications for cars 
are forwarded to the Car Service Commission. The 
bureau is assisting the Car Service Commission in pass- 
ing on these permits by furnishing information as to 
the importance and status of the road projects for 
which the applications for the movement of materials 
are made. 
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FEDERAL AID ALLOWANCES. 


PROJECT STATEMENTS APPROVED IN JULY, 1920. 


State. 


Alabama 
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1 Revised project statements. 
2 Revised project statement. 


Project | 
No. 

















( 











2198 619. 
2 100, 340. 





Project | 
County. ieee Type of construction. stag arent 
approved. 
Wilcox and Marengo.............. ae Oo Ce i July 9 
NGS el rs | TTD see Oe ee Psa 1s 
Co PS ae ee ‘July 9 
Cs can i ee ee. ee. 2 | ee: i ae 
2a er eee ne 6. fol mic or comm July 14 
(a | de ea)... . nee eee eee Jtiy is 
| 20 ne | goa: Gievele:......-........-.-..--::- 2 a 
ee le Co ae 3) Se | July 10 
C0 5) i, Dime poieeddam .. 6.6. - 2. eee densest Juay le 
ee a fs as «a oe > Ca e...2 SU. «<a as ees. 2 July 14 
lca RM. ot RIS bs cca ok a ae i A Ge eens se. cae secs ae diy 1S 
White eS, ene. ~ wownn eceree ERM Ge we weed Dwg... 
CREMOMIEL - 902, 2 a oe sede ee 7.520 | Gravel macadam...............-.- July 9 
Pi inne 15.540 | Macadam surface........... ee. ‘July 15 
TIMMMDD) 0. oec occa en sccwccues | A ee. . e ee July 9 
een ere | 6.Sa0. Meigadam surface........-........: July 21 
COMMMAY... 0... ok cece cee eee 1.270 ' Bituminous macadam............- July 13 
WR oe ns eee cece scacenias | Pr cr a rr Jie 1p 
ee we eho ee eee (le SU i ee eee ees July 13 
0, aera rere |... PRE Cer ees)... 4 Jimmy @ 
Garfield and Eagle................ | (Ce i 3 
Loo. a De) Cae, 2d pee eae --4 July 9 
a Lo i Be ee | ee) TW es... ...-2-.-.---.- I 
PR ete oe ee 2 eee em CN oy ce ke a ee eee os July j2 
a do... 2... eee eee eee eee ees] NI ee ne oe oo ees 
II os occ c eed taste sakes | ES 0 ee re Oe. ae 
0 rans / 75Gew | 5.8. - | a eS... ae ee July 16 
| ee einen | gee. ee. ee July 20 
BGmeANCO. =. s.cce ost ee ctw aencee 3.000 | i) i Juy 2 
ROU... ee ate cee ccesees J Fe ea ee July 27 
Dg: i 2 re a a fae «| Sage ‘re July 9 
a ae O. OU! BAMR-CLAY .. oc ccc e eee ences ees--8 oot. 24 
[oo (0) 2) i 0 oe 11.000) 3. Re... July 8 
TE Es gorse Soscada ese = eee a ae ee July 9 
OT ry ano cars aces soe ee a= Se ERR 2 ie re eer. . Stn 
loo a ns 2701( @ Bamerclay.........--..--2.225s0--2 P.M... 2! 
EPC MMONG . oc eee ccerecescecee 12) 000 #2... el ee SY EN . A... .! 
1 RI, S 2a ene egerae ieee cane | 2. Um)... . Ohi c's. Da a, ee . 
J) eres eee CAS) SG) er . 20... . 
MPN bcs occ Gps otasica ss cecs' OD Pee BAY... ose eee ence ee eens July 12 
WE ee eee eee se cc scsccc! TS, SR Mieeo.... 2... cas. ee July 10 
Wipe TON oe es ee a RS July 9 
Lo). Se ee SOO Bae. cece wees eens ees July 10 
oo oo gee yews ws loo o se ee ee ie ee se ss ss July i 
eM oop ec Sees «+ - |e tien ene . UE ee July 9 
Brew OM. 2, ee eee snes: QUO Xo: July 10 
MN CMIMONG . oes gc-cec.s--- sees 2. 600 : 0 ee eee July 9 
SU ee 1. Ge } BSeieeelay........-.2......-.. sqm «10 
GOT rr ee Do fiay 8 
AOR os ve es ee ee oe a. Weavement..............-..-.-..--- July 22 
Dougherty......................-- | @Ge Grad... ..........-. July 15 
oo ee 1. Oe Ci Paveeciay... | 2... ..--oee 5 -. +s July 12 
Wy TSO... oc o ewe eee e ene 2.40 Bo. ea . July 14 
Lalo.) a 5.090 ©... 5 a oe July 
Con iS | i. ee ee, Ce MPS ek iwc wi July 20 
ECL SS ere eine eo) BB S00) 20 oh July 14 
RINE orn se is cee ek cl a os Live BRO. 2. wc. coe lees e Pe er 
PINE tos Sou. ead oe eee sees | 2.08 * (apemimous Surlace........<.2..2. July 16 
Bem. os ee ne ce uence e--s a | ate... cv cs dae eee nds -< ose ‘July i 
Reis 55d gail eon topes Sows UO, 2 Gl os Ss oe we Sno July 6 
Tega, x sag eae Sac bes osc pieatae 15. Ge © Crusted Tock .c. 2535... 2. ese cee se “July @ 
he nn.) 1.580 | Bittininous conereie........-..... July 20 
Hremony....... oe ie eee a, ES |, Cae ee Se eae neg July 28 
iG ee oc bi eee eee eds a Ae ek 6 EY ee Se ee: July 14 
JS i, Ca | i oe a ee ee oe ‘July 9 
Ci Ee USNS: | RR ea July 15 
OMIPACISON 2 os See ccc ones eses-- Comm | ater!) . oop ones. ce eeee-----s July 9 
OM oe on ee ne eae - o. Qe | Meadam . .. 50. cece... - 228 G0:.. 
PUUNME tea oes So cas + 6.500 ©... oS, eS i. a ne ae @0...-- 
i oe een GMOs | WI ns cewie vhay sana eee ne eee qo. .5.2 
Bc cue NE aig tds A Soe owl OMe 8 MD oc evens taccemecsoauseeve ep Uey 
D3 nee.) Me GS) | Comerere.......s..22.2622--+-0-s--. ey 
NO OU A Se) ea 2. OD | ce Ey he sss oe an ee a : July 30 
bo). es f. Win), Rock asphalt........00.c0<.0.s02-0. /July 12 
CS aa I Gee 6 ee a eae ees s ++ oe Css. oe 
oer os 58 ei, dene tae enw 2 Te See P.O ee cw ees ee. duby 7 
We eh ds ca Senses cok esses 16.140 | Brick and bituminous surface... .- July 21 
We, PO oo oe cece knee i 3.980 | Bituminous and concrete.......... July 30 
Deaiorreie. ee... .2..--- 2-2-2 ----- D Weome Mitac... 6.2. oc ccew ecu s ne wees July 12 
emer SGI VIS-.....-.--2-0-20---- 19. 250 7.2... Re Nr es ox. 5 wid imiy & 
(og | 9.500 ..2.. OR ogee Ge er Juiy 12 
Al 0 Spt Sc aie 10.240 | Sand-clay or eo re July 15 
Jo | i eee 6 fete eee oe ee July 21 
L1G 1 | 31.050 208 (i oudel ele 6 iO... a: 
en | (0) 8 $0 GU ae July & 
ae SE eo kn ban waco Be. ea | 
IBf 0) 210g re 6. foe) Hapammmous macadam................ mo..<.3 
SS fe BE ole ee i. 2k 
—_ es sce as oi 7.923 . Bituminous macadam............. July 13! 
se i RSs 2 HO... 5 
yailemees oe. ss. sae eee 11. Ole §... 5: AD Ee eee se July 12 
Slewiemime..22..................-.! ih, dae © GOW Ge.) fees es es aes oe 0. .-5% | 
ae CO. B. ae | ASMAIC.. o.oo c cece sceescceee ety 15 
Oo es i B86. > i ae @0..-. 
sic ee Op! Bi gi ls ee July 15 
Teetiva@eee.....-.................-., 100820 Comenete; buigk, asphaltic.......... July 7 


Amounts given are decreases from those in the original statements. 
Amounts given are increases from those in the original siatements. 


Estimated 


cost. 


$206, 873. 48 
304, 223. 

50, 006. 
45, 440. 
239, 229. 
60, 360. 
130, 634. 
188, 210. 
126, 260. 
76, 644. 
52, 321. 
QU, 195. : 
94, 043. 
355, 267. 
147, 966. 
54, 506. 
15,445. 
1 3, 089. 
161, 678. 
462, 000. 
97, 110. 
98, 182. 
58, 197. 
103, 284. 
39, 053. 


00 


30 
57 
60 


wo 
— 
fmt 
~ 
_ 
sl 
oo 


268, 290. ¢ 
230, 263. 
274, 748. 
120, 254.7 
95, 342. 
439, 120. 
94, 641.5 
25, 599. 
141, 644. 25 
160, 215. 
534, 957.7 
142, 303.7 
96, 190. 
216, 163. 
371, 447. 
119, 647. 
67, 090. 6 
579, 337.6 
40, 491. 
65, 202. 5 
327, $27. 
104, 720. 
294, 390. 
24, 944.7 
209, 990. 
88, 139. 
245, S71. 
12, 624. 
48, 510. 00 
1 49 419. 92 


3 Canceled or withdrawn. 


68 | 


34 
87 





$103, 436. 7 
142, 171. 
25, 003. 
22, 720. 
119, 614. 
21, 000. 
58, 800. 
$2, S55. 
40, 000, 
25, OUU. 
20, 000. 
36, 300. 
35, 000. 
750. 
50, 000. 
20, 000. 


63, 


80, 839. 
231, 000. 
48, O50. 
14, 091. 
29, 098. % 
51, 642. 
19, 526. 
12, 132. 
12, @i0. 
36, 754. 
9, Lob. 
36, S45. 
25, 097. 
33, 148. 
23, 305. 
20, U0. 
12, 000. 
25, OOU. 
23, G20. % 
30, QUO. 
37, S00. 
11, 647. 
50, 000. 
12, 000. ¢ 
15, 000. 


15, O00. 


12;.000. 
29° 657. 
35, 516. 
127 500. 
1 30, 768. $ 
3 39, 908. 
15, 900. 
16, 983. 
10, 000. 
12, 000. 
27, 500. 
14, 225. 
222, S2/. 
2 48, 984. 
119, 816.5 
79, 931.8 
83, 999. 
14, 990. 
17, 000. 
41, 800. 


ee ec ere m eae 


75, 500. 
75, 000. 
97, 000. 


165, 000. 
30, 000. 
12, 799. 


70, 822. 
80, 107. 
267, 478. 
iigeel . 
48, 095. 
108, 081, 
185, 723. 
35, 550. 
33, 545. 
209, 607. 
20, 240. 
12, 500. 
159, 700. 
45, 820. 


24, 255. 
25,023. 


|Federal aid. 


OO 
59 
00 
OO 
OK) 
O) 


00 
00 
00 


00 


-« 


os 


00 
00 
00 


00 
00 
60 
12 


22 
PROJECT STATEMENTS APPROVED IN JULY, 1920—Continued. 






















































































| | . 
; Project . 
: Project | Length : ; Estimated ‘ 

State. No. | County. in miles. | Type of construction. a = me Federal aid. 

-_ = _— = = : ; —_ 
Mississippi........---- eee ae PUG Milene . . ici cc. aoe oe eee eee SBR | Girele: . co ee eee eek ects endo July 27 $52,635.00 $23, 500. 00 
: O38 | Madiogme............... Se 9.280 | Wii 2. oc. see. seek eee s--)o Ce. 74,426.99 } 37,213.49 
Missouri........-.-. io See ie. 124 | Bagry..... NE ee, | 5.200 |"G@memel.......-...-.- 5s cue July 8 43,494.00 , 21,747.00 
| @9 | Lackede......... Scan ee ae: lee ae ee... .. _— 53,563.62 | 26,781.81 
12) | Barmwe...... ee ae tg ee Aes <a 9.900 | @iiaeadam.........-. Pe Pe es GD....4 67,711.20 33, 855. 60 
a ae ee ; GO... 10 tech ee ae oe 5 ee Go. ..-: 140, 400. 00 70, 200. 00 
132 Henry..... ogee se Ce, Galeee | GRO les eee ee. July 9 60, 023.99 30, 011. 99 
C8 errr a - bed. se ae: he, Rac. os ae Gp. ..2- 83, 057.72 41, 528. 86 
1? eee ee CG apa es Oe ae July 15 38, 600. 00 19, 300. 00 
Ie p Sitdrain........ ee ee 23) oe ro) RR PG sl in | July 10 62, 666.18 31, 333. 09 
ts ) WWaieaie.....-...-25. nec ae SLA |... ee 0 kee > July 12 110, 979. 00 55, 489. 50 
13 | emy........... eee ee as 2 || Se Os <n. 2.0 ee sk SE ree @..28 82, 475. 00 4], 237. 50 
Co are Er ee | ee COD) «ac ide a ee oe eee ss oo sees (i). oe 18, 355. 32 9,177.66 
Is § trame........ aa a oo-5 pt ee ees ee | ws. a0 |... C5 Ee ee a a July 10 243,633.15 | 121, 816. 37 
tee § Wexgs.......-....-..- eer 28.080 |..... CR 2 ee ne ee Ge: .5.4 85, 100. 00 42, 550. 00 
es | omy... -..-.-.-.4-0 22 cues SeOve | Hartt... occas ese. ats | a @.... 34, 800. 00 17, 400. 00 
Tea | Wompgamicty.............22-22.- 28 13.00 |. .22 10 30. ee. July 15 46,198. 90 23, 099. 45 
| ee Bnei... «.« cereeie dt wis,s ater eee ee 13.000 | Concrete and gravel...............|.-- re 116, 205. 63 58, 102. 81 
130  Hoarison.....- OT eR ra M 22.2e) | Harti....... 1 Wa ee oe on trees | MO...) 288,642.20 | 144,321.10 
10] Bia@ieen.......0. 22sec: Sess eee O4.G90 | Greavel...........:25. ae. : Sem July 14 137, 659. 50 68, 829.75 
Ui) ee... . os cee a eee 40. 700 | sae =) ase: 0 July 21 | 80, 840. 00 40, 420. 00 
[Ro aaa S.Ge) : HRUME bccses ce calewe ea Fe, ose July 14 139, 664. 83 69, 832. 41 
Vi Blears as sinc sw 5 « «eine eters Ga Re ee. Stok s scien Ao ce ee ee cg ere ae. ....3 105, 600. 00 52, 800. 00 
| | ASS en Tae PO Clee Oddone eens July 21{ 30,000.00 | 15, 000. 00 
| Vt 2. < (EE es Loe. oe MUDD ste ey ots ye t's ae July 20 70, 343, 73 35,171. 86 
I> Dalles. .. 22.2 ee oi <=. 16.300 |..... i ee eee eee ane July 28 39, 300. 00 19, 650. 00 
Te 2 ae RRS ee READ ae ee ys i OD gece ee Soe eae ae ee 0... 15, 840. 00 7, 920. 00 
Go | aed... «a. ceos soos eeees- ..cf W2AezO |. 2.8 CO Or oe July 30 63, 577. 80 31, 788. 90 
| MMA... 2 cnc coc ce cee eens. 4 13.@90 | Gravel and macadam...........-.-|2:-dOses. 146, 800.00 | 73, 400. 00 
| aa) | i see Gio Gray secs. 002. ee July 28 28,293.20 | 14,146.60 
Wo) Rime... ..-sleedesleciescscans. 4 15an0 (2.25. er ere ie LOL ' 136, 824. 49 68, 412. 24 
ey | Wel)... cs... <damaame dss nncds aaeee 20. 000 jrotee a re ee July 30 | 68, 139. 99 43, 069. 99 
Ee) Cle Mees a... « oss clans einta hashes: 2. ee rR | Ue Ae (0 E3 gee a ec Rare eee rami ge so O22. 15, 999. 99 7,999. 99 
Wen ues... « s dee ee eee ene ee 31.500 | Macadam and gravel.............. ...do.....| 157,500.00 | 78,750.00 
Vee a... oa oe oe ee wee ee 4,00 2a Gs ee oc od Be ee | 22, 400. 00 11, 200. 00 
Montana..... a Ee ne Ter go. | Mapoier.....02.2-.2222n-. ceases s| | 24 MUD | QI <r So July 12 96,514.34 | 48,257.17 
ES. oe eer er 4400 | Gravellor rOGee. = ....-.-....--4. July 10 19, 974.68 9, 987.34 
tey| Sepecer.. 5.2 eee nceesss--5 Se) | Graviel <<. Sener oe eR ees oe July 13 5d, 526. 39 27,763.19 
| Teo | ee BE. sas os ne ee, Tames... . | ee... er 2 eee. July 9 19, 656. 03 9, 828.01 
90 | Sanders......- ea eer we SOO... .< G0 ee Ts «5 ea July 15 | 43, 975. 20 21, 987.60 
| ty). | MUM es ic wd eee enc eice se . ae.) dO. 2 i ae oe neo. oes! 198, 779.67 99, 389. 83 
! WM) Mee. oe eee eee se 10.0)... (REN ea July 9 69,740.00 | 34, 870.00 
Ce al re AMEN 2 Osc ay RE oo os cl Ce July 15 19, 904. 50 9, 952. 25 
ec 10.50: | 2... Oz... eee es occas eee. cne 54, 430. 49 27, 215. 24 
10 (Daweoue. 2.225.524 Sey aa MO: DMEGRGROUC:. ..2: nage gee ere. Ge July 14 55, 639. 16 8, 837. 95 
(Be EWeer UlASS... secs nese ane. css<s|2 ORTIGMS .....2 s<iememe = wreneen oe July 15 15, 997.30 7, 998. 65 
Bey | (GraMbO. .....occceeacndecseeeaacaes | Dl. SoOe Gravel... cee ee eee July 20 75, 942.35 37,971.10 
SSB oS On eee -* 4.9) |....- CG. oo... See ee July 14 39, 633. 47 19, 816. 73 
Te | SRST Ww. o so wach ov cb dicw erteeeiers 7.@00 |..... GO. ...05 eee ae eee July 21 91, 850. 00 45, 925. 00 
133. SMOG TASS. oak cou cae oodeen 5.980 |...<. QO sccvach See eee ch ea 49, 440.16 24,720.08 
} 108 | Musselshell................2..2-0-- 18. Gea | “Repsolle.. 2. J, eee ss oes July 27 100, 442.10 50, 221.05 
2 YR cose eo eS eC a July 9| 126,246.22 | 113,123.11 
40: WUE ONSON . . . :Goscuaue tees Scenes oe SHO 1) SCAG ss cue eee ck ene July 6 2 22,000.00 | 2 11,000.00 
Ot | EVORCGWaRIMOR.. 02.55 geitemiwans> a 2. ee EEA NMCL «,«-. ~ .re Meee escent July 15) 111,824.26 | 15,912.11 
132 ! TEED Soa, ocesas acs eee aet eee Cook eee a aiooe 2). GOO 25 Die oa: 5ix 0 ce ee July 28 101, 283. 60 50, 641.80 
TES) Veolia pe ee | Ce ee 4aO arth... .. cosets wae ant July 30 19, 998. 00 9, 999. 00 
INGUIN = oo oo ek he de ee ee 143 | Your eilimorcaond Volk... 4.2.- | 39. 300 (paeers 6 C9 MIE cr Nl ere July 15 150, 579.00 75, 289. 50 
157 | Butler and Seward.............-.- 24.800 |..... Os... 3ic jee ee ee MO. 3.4 95,964.00 | 47,982.00 
ligt: | tn S( OR ee ete ss 2 anos CN 8 (0) aa oc et ee July 14 41, 420. 50 10, 474. 55 
155 ;| Lancaster and Sanders...........- 13. 9a) \GMarth.. 2...) eee ee ee ape... 2 60, 643. 00 30,321.50 
re RR eh Oa Tn nee ame 34.00 |... C06 ac See eee Gees. 130, 020. 00 65, 010. 00 
| Tee? | MMOS... 5 cay see cde esse ot one 6.900 |. 2 nee ee July 16 26,807.00 | 18, 403. 50 
Thy) CREWE, occ cccwe oe cos Sa don semen 15.@00 | Sat@eelay....9..-24..-.-.......-.. ee dO... | 92,224.00 46, 112.00 
| HEM Saitgte.. ss. cctee sees esectece ce. 17.@0)| Hm... July 21; 79,706.00 | 39, 853.00 
Ties | OMe «cco. 2 sree 0.000!) Samdrclay oo... ee ccece. woe July 16 | 54, 694. 20 27,347.10 
Gy ONAN so. 5 nam nig vices See Se00 | TUMBED es. og ee co vce eos -e--| July @ 28,085.00 | 24,042.50 
ht EOD? uae. cana w sino RS og 8.000 | Earth and sand-clay...............).-. d0..2-2 2 42, 398.40 | 2 21, 199. 20 
ef AUR. ede ene hess a cdee tee ous 9.400 |..... RE oly cee a eee We Soe a alles Goi...2 | 2 46, 750.00 | 2 23, 375.00 
7 ne Unc ee en 4.600 |....- 0)... ae ee do...... 22,330.00 | 211,165.00 
S|) GU Aves soo cee one atie esas o@ 13. 2a |. ne 5 0 Sa 2 Ie RR I do: 244,105.60 | 2 22,052.80 
Mo a et ce | 14,800 |....- ee kw ee july 13; 259,778.40 | 229,889.20 
Onn ws ek eee ks beeen . BS: | Pi i. mw wc oe ee eee 12170: | COMenOtE.. 2.4 3.3525 eee a July 28 51, 739.93 23, 400. 00 
Wem igmpemire,.............--.sc--s< 123 | PRS Onough...... «0 aneneeeense 280 | Ghewoles. $320 cas Sete ecco Be July 12! 8, 000. 00 4) 000. 00 
Ge | eae: < . ..0cec acne ees « 5 aD | Migteiea), ok eee ee | July 9 12, 600. 00 6, 300. 00 
DEI | (NG Io. cc ieee eee eens om 3.040 | Gravel....... pe ee eee... 2c) eee dp. ..-. 42,000.00 ; 21,000.00 
Iie: 2 ae Bk «+ «9 eee oS Mee Mite oz Seems Vs eee Re July 13 11,999.99 5, 999. 99 
EE). SRE ea. + =o. crea Crane ENG cote 6.600 |o. cee Meee. 5h eens ewan ee July 10 80, 000. 00 40, 000. 00 
122 Che mire i. =e Eee UE cs ae eee ee os 20. see 17, 000. 00 8, 500. 00 
| Vet ..-- Fe «sas Gis ere ne et ee ne ) .448 | Bituminous macadam............. July 12 15, 000. 00 | 7,500. 00 
Ue 51 12) © ee Pe Ve200" be coo SENT s x. <.0.0.n0 SOS ee ee July 15 18,035.67. 9,017.83 
P 29 Sueigten i eo ccs seen oe eres LO, FAR ins cvis.n:n «on oe 2c eons ae lO ae 20, 000. 00 10, 000. 00 
mew Mlemieo..................--2-0c505 SL Maggi Oras... assc.ccwacemee ease | 102586 2 SENN ol goccusas Ue oS ee July 28 52,514.00 | 26, 257.00 
7. 110. a en eee era ar 115300 Heme... cee resides Pe ee are ae ee 70, 466. 00 35, 233. 00 
ON PAG Vs cieayael hee ve ee @. 500) | BU INOUS. .. ice ee ce cee nc cee July 16 140,000.00 | 70,000.00 
| Cs Ot. eo oe t,o | § op W Comenete........20....+...---2e. July 14) 147,000.00! 51,450.00 
73 | Madisonand Oneida............: ' 10.480 | Reinforced concrete...............!.-. Go-e.! 545,300.00 | 190,855.00 
a ae AD... . . ce oe gin oe Oy I an pie en cine vin esas wily 2) # 151, 470.00 : 2 75,735.00 
LG | BigerclgniG: .. cos cin sone cence 2.470 | Bituminous macadam or concrete.| May 28 2 49, 399.35 ? 24) 699. 67 
YE 0 ee 5) eee 5.100 | Bituminous macadam.............]... do. | 2 118, 400.00 | 2 59) 200. 00 
Pee ( eS. ee Las) |\Weenciere. isos eel d0.s25 252,200.00 : 226,100.00 
; EBS °) #. 700 |. sccm BUD ieeeeiar as a «3 S92 2's: rales oe G0....2 2 230,000.00 2115, 000. 00 
rn 129 | WRighiad 2. scan. ec ccewes sss. 16.700 | Sand=clay................cec.--2. July 15 105,985.00! 52,992.50 
te | Biidapptord. . 2. 2 s.c6s ce csk eco ssess 36.000 | Topsoil and gravel................ July 17 | 91, 790. 60 45,895. 30 
50.4 Semele... eee eo dee eee ee i | ee) 8 TG. eo. ns nes a ee July 21 | 68, 053.45 15, 563.64 
128 | By, - .. sce cere eee 18.000 |..... LO eo i visia verse: sin Scar July 27 | 2141, 644.80 , 2 70, 822.40 
, et ) Eee O0ON |. . 2c mare eee BeoaOe Wh SANG-CIBY . ... oes oc wn cccewece ces ose. ee | a 312, 950.00 2 156, 475.00 
Niger GMb ie. . se I; tite Foghs. ..0.. 2.2 -5ccscceyeces Ge) © Ge Vel... sce eeesn cere eee July 6 38, Hal. Ge | 19, 270.76 
3 OS ee eee Teme PWM... sce ee a ee July 12 30,250.00 15, 125.00 
es | Cries... 5 5. ye ee ee tas 17,000 © gees SL. « 3 «ccs tener ee ene July 30 84’ 370.00 42,185.00 
1we...: | sins | 16.000 j..... CO... 2. ee dO... 72, 170.00 , 36,355.00 








1 Revised project statements. Amounts given are increases from those in the original statements. 2 Canceled or withdrawn. 
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- Continued. 
} 
Project 
Type of construction. statement 
approved. 
STG. OF ARTE scu ago 5ch cone be July 12! $219,000.00 
PBOROEES 2). adie ceth nde nee Wao cleks 2 ee 189, 700. 00 
OMI son shad pr aete ht cg tenkc nest | July 9 132, 600. 00 
Waterbound macadam............ Lo Ac aS: 89, 000. 00 
MERCIAN Gre sashes -t. ah cae gees July 15 88, 300.00 | 
Kentucky rock asphait............ ' July 12 137, 000.00 | 
Monolith brick or concrete........|... do... 192, 000.00 | 
Concrete or bituminous macadam. ...do..... | 169, 000.00 
Groghod Jie PoGK e+ 2. feaciecs us un |e do.....| 660,385.70 | 
COPED RAM iene ns See on bho mess Aa | 900, 000. 00 
ch |. ee, een a eae ae a July 9 185, 366.00 | 
Lg Lees cap | a te eae SR ot do.. 36, 334. 20 
TL Se ne Poe acheud detec 2 , July 12 40, 000.00 | 
CSCO DNs site diet. de ved dated cebiec Gae | July 13 249, 816. 60 | 
at iare OTS ee ee Be ds ce cn aclenuOvewas 40,150.00 | 
Cg gt Pe ee ek be ee July 15 540, 000.00 | 
ere Sy) ee ee lees ee Ce ee July 14 16, 000. 00 | 
op a piste eee es Fal Tate Sh! 283, 600, 00 
Bituminous or concrete........-.- July 12 27,066.60 | 
Broken stone or gravel........-..- | July 10 171, 132. 50 | 
ADIGE Suet Boge orotate exec’ oe | fart 8 200, 056.88 | 
SO RREOER . -4 eh «nen aed pe we fa end ae te eee 68, 282. 50 
AMO cides Pea neue ee whan eee wal we OK sas 144, 530.17 | 
ODMR a toe eee ee ek rane 15 73, 341. 59 
CRteCN Re en cote aS Sgt a ee 113, 703.11 
Concrete and topsoil............-.- | July 9 115, 926. 69 
SPE eee eh pene Me ae a 2 July 12 95,405.13 | 
a os See, Sal A ee ed Pl | 45, 343. &3 
biti Teen CT aN Pe he pmer se OC ae 32,921.57 
Coy tpn ad oe As le Se eT July 12 74,662.28 | 
cen tae heed ee en ee eee eaUay cere 46, 623.50 | 
| ES, Tle Ags = Se See 63, 316.00 | 
po hex Cees eae ee oR tee See = « byl a otance 79,321.00 | 
fr Yu) Sk hp eee Cel eee Oe rae July 21 91,722.40 | 
PL pe CRT a cE Ge, e oo wel, eae ON|. tes we 76,472.00 | 
fe as a ad eae ee ee ee ee July 20 3 41, 283. 00 
ee Tol he 5 ie eee iene MEER sac) tule os 273, 221. 44 
) | Bituminous macadam.............! July 12; 481,498. 54 
aa 5 DD sees tuy dxdaoe Fictedecs econ) ate co” 220, 526 84 
Ae TE PES ae ERE Wie”: | ee 642, 253. 51 
Waterbond macadam...........-. July 14 195, 300. 78 | 
qiilie Ry Ceri), oe oe, en ae ae July 12 208, 530. 30 | 
ee epg eee Bie i ON, em ae eS ae do....| 258, 797. 86 | 
5S oy eck ch he coarse res Caseastt diene 20 285, 733. 22 
dees AO heel teks Stank cho nada fel SUR Ee AL, GPR OB 
we aad BGs. oes te haut ix ceieceaeeenl giur D 36, 040. 34 | 
EAURATIN SOU Big toe A oe oe dines ee July 12 248, 654. 94 
MaCSURRts .Cacede uc « Saigavistden July 10 | 305, 967. 24 | 
FOTOS, te Mc os Wipe tad ad ae Bic Matin tae _..do. 28° 191. 43 | 
2) Rieti Th ay EO Fe ey ee July 12 53, 290. 02 
aT sy AAU St Nien fae a0 o- July 9 44, 234. 91 | 
ee Min oak eta NE Suess ries c| Hulse 16.1 ‘205-75 0 
eau Aiba GAs cee oo oes een aoe es GL 167, 160. 08 
‘igi be A ae, gS Ae 2 July 15 59, 996. 11 
ti Ve lh Gee ak ee Ae eae ee do. 278, 219. 89 
AINE Cla Vik yon dn pera 6 cee 0 et ae eae 79,931.98 
CPTI GhONGs oy es way oes eae ...do. 64, 682. 11 
Gravel, surface treated. ........... |...do. 298, 430. 46 
ITI ONS ooo een ates July 13 | 1 100,618.39 
Bituminous surface. ............-- | July 15 205, 498. 37 
is watt OS. elie etre dear kde Pack las fhWe hinwt) AO oe ea kk 
TIGRE. co ea crate 5 nate tinea era ee | July 14 | 66, 139. 70 
Gravel, bituminous surface ..-...-.- July 27 74, 214. 95 
Gravel. ..-.-.-2----neereceeneenoe July 15| 16,504. 80 
pie de ee RIS ae Ns ee ha athe | July 28 | 276,159. 40 | 
Goaival, bituminous surfaee.......\... do.. 148, 819. 00 
Gigveler Seat and le July 30} 349,392.79 | 
ae MS BO SN PAIN, CAME 3 191, 078. 60 | 
ROMOT OLE 5, oral 5 oe ie ea ce enced bx | July 21) 2 417, 415. 51 | 
| Pay OES YAW koa bok «amo tten | July 10 | 9, 357. 37 
Se GOA i nt RS er ee eRe wi 10, 730. 50 | 
Panetta as tbe at gee ues wads, July 12} 319,352.00 
| Bituminous macadam............. July 16 | 80, 865. 40 
i Reet eee ee aoa on Wi wlely ia at | July 8 23, 622. 50 || 
PASTRVOL thew Jenin tact nae be ccn a baa eS Onin 29, 994. 36 
Y SOW gs tee ean at te ne |July 15 | 279,974. 64 | 
| ORR Oyen as be elke alte bo aut ache wae es fi SaGeO e's 19, 800. 00 | 
Ma To eee OR” ee a en PD ee | 35, 841.19 | 
Raat TR Re an Ta, ol |..do....| 34,667. 60 | 
PRE RATI Se te vB onkie sd Jue war white July 13} 88,281.60 | 
Gravis fae te Se ee edad ck. ‘July 9| 125,802.79 | 
OG SF ae rma & oes Bag ants hs 1 rs LO dew et 41, 864. 69 | 
OPUS le eek bee eee ees eee .do....} 36,667.51 | 
Rene ER he eee Aes July 10} 45,915.98 | 
STIBIG Sco ffs ee Bates tee oo ete July 13 | 36, 230. 73 | 
LOE IO ey i iG RS ape aE | July 14 | . 275,082. 58 | 
WORT UW 4. ict tate baw De wtn a fetes | SU eed 41, 941. 36 | 
Gravel Je hcl poe Ween no July 30| 22,056.30 | 
WE S6 oa, soars keane we Senko ees | July 138 89, 100. 00 | 
Bél6CE IDA GHFIGI Zeya on ae kdakescacne _July 19 137, 720. 00 | 
iio COs: obtatecr ides ayes Fey ern) PUY a 37, 785. 00 
Brided. = 2528.6 5 223 8 neon od July 22 14, 630. 00 | 
Saloot tinterial |. Gen. ous wn a July 28 | 22, 110. 00 | 
Bayttee Oak. b ee see ee te hs | July 27 | 12, 760. 00 I 


Length 
County. in miles 
CSPM TOC aks, ot od ewes 4.080 
lormiont, 35-600 9s. eco ee eee 5. 489 
TAU S53 ee a ee ee ra oes 3.110 
BLOW. -s2 2-3-2 a. see 3. 240 
SatphIGAG «25 Pee 8 kde ae 2. 240 
WILMICPREN OLY Oo on. aw clea: wh coterie nook 3. 250 
LSORROCON ex oe Pen ne ae 4.043 
AEIATIC. eee ee 3.301 
ASLO Wace Ree aks 57.000 
PVs Ses 5 een set Fe 56. 000 
ISG REY, oe, See ee ee a ae 2.153 
BUM ss Re) ees. eret tela, 8. 000 
Deer 6 ee ee a 3. 000 
DONTIRUIYT. on = 5 et kata womeddcme us 20. 000 
OCT Wilss foie ahs Ae a teerdt scape 2. 500 
ORIRIQIHIES Se ace eo ee 13. 500 
OO ee ee et 1, 000 
AT OOeto st eee ee 18. 500 
Ma Se ee eee se at 0.891 
PUR ree i, eS ea 6. 900 
OOIIGG ee on oan ee ns can ees 18.367 
wd Ne a Rte, Sa pe 1. 544 
SBCs he Sn Ae udaw ice 2 19. 676 
CERLOrace coun ae. ee ee 8 9,147 
WY LUO RAS IMEEE A, tan 6 Sao ooo el ae 11.027 
ATIC 2 BR me ee ee eS 8. 550 
SSARUEE arnt cee Cibe ce wang teen ears 6.137 
ged Pe Sha a ee, oe 6. 520 
Lalas eC Oy eT RORY Fo. Oe eee 6. 227 
MINT So ttels ece Vo ae bho sh bas dene 13.100 
EC ee cars Ot a. ee eee So 6.000 
TT Md AOI ok. 5 =e ece teabs 12. 800 
EG ELOP HONS. oon ere SU Aen ee Se ed 16, 450 
RIE UCR ee eee es, 5.530 
TUTOR, ob aco wecvie we wees 9, 400 
RIO 04s eo Soe et ee 9. 040 
pantredet ut. 0 de che Beaks s os tek « 14, 322 
Weakley and Carroll............-.. 14. 540 
PULLDEIOT TORU, <2. hanes ee ee te 16. 300 
Li Tre ee Ae ee. Aelae 9 at a Fae 15. 284 
BUA, PP ee Re on oa, 9, 940 
TOLER EOE Oe ie ca eee. 11. 500 
NOS il Meas ae aah ete i cscs Ore bes 30. 000 
PRUNE ood oc cee wine em ala.c nab « 13. 470 
ERORMAEC SOR ce st eas cae | cura cdales st.” 18. 000 
DOCK TG is ois ad re t PS cay Siem ee, ea 7. 540 
py ay Bel Te i ES OR cori a 13.170 
hae tr pee Dey ate off eevae AN i alg Oe 11. 140 
WATUAIS Coe ne le aT, 17. 100 
Cs) ee a ape oe ee oe 10. 100 
PUTS ee os Sta glal sad tw ake 5. 700 
(2 Egy Crt ote aap ae pine EE enc ae 24. 560 
TL Pi, Nee. tied cae hens cyiecare < 4, 850 
WOSTIOL Gare) Patch. met a aco k atnw ney las vac aews 
(FOREGIES a2 7. capes oe aus 28. 200 
bE ee Be = a ee 14, 440 
ERY Ses sess ch conn seat 2 oe wee 17. 050 
BUSAN 2 eget, amen 88 ars 28 ou 10. 790 
ig! a eee Bees 17. 930 
4031 ee eee Ae Be ee ee Ee 8. 690 
Goes Ae ee Nar ea 8. 460 
LAVOE ae Pcie arte Rec ee wae adie kes tae « 
fe i Lele Ah ae, lacs ORE <p ee 6. 100 
Tp SE ele a eatin ys Fe ak le 0. 768 
PETE SORL ha cetd ne ooh ve ahSe ieee Sees 13. 000 
STE a, cis Pate Pe: Bee noe ele 7. 000 
SAR CPR EIN Ste ae. od 27. 557 
jE pty § Pe See acing f- Mngincea, anak ae 27, 293 
COMET ances ee ake ata Seeks 14, 721 
SARE ARE Os oe ee. Bane nas Lies 0. 404 
WEAUERCIE «St Rate Nt Fa See Mee ck © 
Norfolk and Nansemond.........- 8. 000 
PIFCSVIVANIN TD, . f.9e news op eee 2. 990 
PTISER A Ce ee ee ee ee 
SPREE AL ils oa wh oot te wc pee kee as 4. 140 
gts ee SAE Wn i 2 ae Ses 7. 630 
gh eo ee ee ee ee 
ORANORAN of dou 0c sone eels Getic 1. 990 
PIGheg 55 fee as hon cele wks 0. 500 
PCN tS tine oo a eenle'ts 2 otis 4. 500 
EL WERENT ree oe cui wale wee eo 7. 150 
PUIG 9. eee! cards ie wes ead 5. 280 
LPOG eet ote. ea sa oeenh a eke 7. 570 
CBE os See ale og oy Bee Sees 4, 880 
MOE iec eke Pen eS 4 ede du xed 3. 750 
WRC R TE cone ot ee 5. 860 
Jig YG ae Se Ne” Sel ae eee ie 4, 510 
NT ERE 6 Se aE Sit SOE 1.310 
EC Se rn te ee ase ty cn wk So agee ces 
IS bbtiutese nee ee oes ein dase ss 15. 100 
he Peete Shela, Sek 2 oe Sets s bas oo 3. 228 
Bie Horn. ap ON eer ae 0. 664 
OF) WORE DION «4 Filee ns oad duo dhecuwand 1. 818 





1 Revised project statements. 
® Revised project statements, 


Amounts given are decreases from those in the original statements. 


























Amounts given are increases from those in the original statements. 


8’ Canceled or eithitiraw n. 























. 
Estimated (7 : 
cost ‘Federal aid. 


50, 000. 00 
76, 491. 81 
14, 000. 00 
26, 634. 22 
22, 117. 45 
100, 000. 00 
83, 580. 04 
25, 000. 00 
113, 750. 00 
39,965. 99 
30, 000. 00 
106, 914. 23 


1 25, 154. 60 


68, 499. 46 
48, 094. 87 
33, 069. 85 


539. 30 


2 233, 333. 33 


4, 678. 68 

5, 365. 25 
159, 676. 00 
40, 432. 70 
11, 811. 25 
14, 997. 18 
138, 000. 00 

9, 900. 00 
15, 000. 00 
12, 750. 00 
39, 040. 00 


44, 550. 00 
68, 860. 00 
18, 892. 50 
7, 315. 00 
11, 055. 00 
6, 380. 00 
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PROJECT AGREEMENTS EXECUTED IN JULY, 1920. 




















Project . ¢ Length | 
No. ROUDGY: | in miles, | 
| 
8 | Rio Grande......... Sb dot ete aie 11.358 
MU Cone eae era eae 4.920 | 
1-20 | Whiteside. icisiucessn goes 2.072 
TU 4. IG Balle. s: 58S ooo eee oe 4,134 
LOTR G: | PWS So cece oe oe any eee wine aes 21.072 
LUE. Veriton. 8s yadic Aarne woetece sets 4. 848 | 
5EM | Peoria and Marshall «..icdnssencaslawsenveunst 
5 (BC) D}..... AG. 2 « kigusce Gtk REE Shee Se elo ake eeee 
(G-15-d) 
11 +} WY THPOSEA Bias aenule © deat aeleieine = aol’ cee os 
115 Fe ows LO: ekcstin nip i ele th ee eee ie elem Sete 
10, | 2. OG i bv tens Bee ec Inher we 
11, 16 
40G HI Crawiort oo. . soci > ee Ce eee 2.981 
2 ot RE OGSLOOK. — «an ak xeeetce Abele clit a xt 3. 500 
2s amas te oe Chee eee eee eo 3.310 
Aha ids | Mrs eri! 6 cho. nck eee 13. 956 
SPR i ee eee Se EE, a, acne ae 
RG Rtn. oe bee eek Pe ee 10. 480 
Bl |) BBR Vals -ctewlen eeu elle eteewe 4.470 
80 PES ok 5a: eee ats eas dle aehne Ge aeab iis remas weten 
S51 LOWERS. fe i Means ose a aes 8.371 
49A | Thurston and Dakota............- 11. 243 
BIA | Garden 6 ots jhe ee cee eee 8.670 
SLA. | Ganley es er ceuteae ohee se eee 6. 603 
STA SS Bt Madison. cons. oo oes ts nee 11. 140 
88B | Dodge and Cuming............... 1.011 
107A | Cass, Lancaster, Saunders........-. 8. 230 
123 4 eighny Gaol J... Saks donee sctnect cues 1.477 
LSGA- } havo toc ce eee cokes aoe en 12.040 
1121 Dawley. ese cihwackeyecke sole es 16. 690 
eA ia intcises. Seer oe ee ee eee 1.050 
GLA SP Pipres. 9. toe oce boca Seen eee 9. 608 
LOA H” BYGWOAS 22-08 on hehe a. hae en eee 14. 530 
O7 aieaioraster: «5 Ac cao toc be eb cam aih a Geet s awk 
SLA, A APRON, 3 bet wien betuee Dae ce nas 
Ce ND Cd |. es, Ge SORES A Re eR ae LT aR 
tie Un Sty es gine ae ae eae RCA OT ee, Base Sate 
Oh jy PBT ced xen ose ae ecanee ne ee 3.130 
98.| Saline and Lancaster: .....<.<-cssalswseecece- 
RLS VPRO ee on ne bate ee 0. 797 
ALS oil * "WNC EA WARS tet aeenrss a athcailes olen senate meee oe 12.573 
Or A) ROWE eben esc eae Se ee 7. 205 
BOA. a (eta Bist sees cucks woes odeeee sees 11.025 
62 1) Biheoinhe oe pace Hee cteeeces 3.430 
61A | Brunswick, New Hanover.......- 2.179 
67A | | a aE AE 0G, SE I eg a 
OF ib SUE ec ooo eee i See teelc le eeetoe 
i a he Sa cen he ee el ee 
76 |S Gabarrns:.. ott ars) aceasta eatel ostxeteeas 
1D)" Rotkinghant so. .cnes Suacanteaecks «ate eae 
44 | Gremyille ss... <+esocapaceney rene a a|em om pe bnits 
CRANE Stik (2 xs ene Ne i RE ein OR LE ee 
Ds | a Cs ee PEE he SoS EID I ee 
2% Bee dicsssios ek when Wy) SO ee 
BA WHER wie ces ac 8 pro al aaa cone nett cate ee che 
DOA. | Masklenhikir. chance ce aks bac kean camer mates 
Be [RS THEGNT ere ee lee ook ls Ge wk wel eee 
OS 1) UGGHINIG .aachccaastace ue eekenie 0.073 
Cie Nash. Le eee otan oe tee 0. 006 
TEE t. BLOMERGL . ook oo Oh ec bee a eaten hse ees 
UU le Beciii)) Tee eee eee ee Oy ee NE, Fn Ga. 
A2Dk MASON ota. bs wece ee Se ate 3. 896 
LEAT FUTBOL IOINE. -n.2 ok wen a oeke Eedetate Seo 2. 206 
BOA |" Momtgomery oc qacs.s.dheswenevxeeh 16. 528 
Oth.) Mitchell: cca cceckceeecn os Ce 5.036 
FOR), Boke, ! Se sentence oe saa et oe 3. 584 
OR yg ee ee ee PY See 5 12. 086 
73B. | ‘Stanby 5.2222, DF lin ae ay NS. 1 Te 4.919 | 
1B. Wash Wiotor. is a usetemtie e hiect ne 12.780 | 
21 | Mackintosh....... hee ae as 21.787 } 
Be Caraninciigs oe ete ie oe i 5. 950 
28\ Garfield. cs abeccge ash aeas ul wan ss 7.164 
25 Kingfisher 225. egrecen yen -¢ asd 1.357 
Bit Rt A Suc eee Lees ee 1.712 
41 Hampton OF Oe eee 15. 625 
53 | Charleston and Colleton...........|...-.-.-.- 
36 | Chesterfield. ./s......-s0 A ar et 11.346 
£5 | ‘(COOPPRLOWTL onc eta bene a desas Olea 16. 849 
8 | Grand and Ban Jiueii.: sses cscs -clsacuees ee 
AG 1) imide. Nec eee cae eee. celle sea den 
Che be ls) eee PRON Os Saha ae 8. 630 
OS: Minontaliid sro a erckottes oodee en 2.120 
a6 | Wg hieit S25. e tak oe mae eae a 3. 080 
BO | (Polar, 50h... Aes ee eee eave 1.184 
TOA. 08.05 4 Oa lngittt xs oo cece as oe 4.470 
Sh! Tavlor... 24 co uraeen en webataass 1.553 
oD ee FS ee nF OP 2.000 
Bi | Mason. uae ddak ee eaaen bo ohes 4. 400 
Oo.) UW VIOLA wi acs ieee este ake ow 2. 600 
G1) Barer >. c.ceeee obi is se se ke 2.000 
Of | Wavetia. ak «60 ces owe shee ae 5. 200 
a AS (1 Pe) ft, re, Pee pe Spee a 2.210 
2h | LAW cx italien kee tals ae 
oe | EYOsiauc. ..2c cece eee ae ae tle ee 
OF | SAMO cw ence doer eae eal cies cee eee 
eR 5 Cpe rap ee, en eee eS eS 
G2) POM ONE. oo cuca eee eine tee ees = 





























pit | Estimated Federal 
; agree- | Estimate edera 
Type of construction. ment | cost. aid. 
signed. 
| * 7 a. Pa = 
"Gravel SA Ret Welle We eS ecu leiel a hie SS June 30 | . $84,459.47 | $42, 229.73 
PAVING nce rece ew Rae ne Saw ak's'emes July i 170, 437.45 85, 218. 72 
CONCT OTR Sy oak Balt th oo re iw July 80, 737. 96 40, 368. 98 
FATED x -na chen oy an eee ax sp enclentneawe 140, 602. 98 69, 541.65 
CORCTOUG. fd tpanwet te ahi oe ake « aut ies mes 824, 246.56 405,026.37 
UOTMTOlS BNAWTICK 25. oes win was cles OG ck 103, 536. 84 51, 768. 42 
Comcrete, ¢ ccassuswectkewadwaane sac oe. do..... 1128, 446.23 | ' 59,680.88 
vase ee eee eee ery nee seer game ta Mis ee eS TR tits 
Anchs oC ee ee ay Ae: eee me ee 16,188.76 | 13,094.38 
5 kms DG. a samy ncekbeipacespearrsvaetjecGUeesadl =, 000 00h een 
nts tL... 5 ananz ap ene wen Woe es al xh ee ee 115, 894. 88 
Mono brick or concrete...........- July 8 242, 460. 37 44, 722. 50 
GBVOl «265 Sep cece oe ee ee bee July 13 84,099.95 42,049.97 
bots OG Jan win on Stethes aa Mee vem arabs uO Uueds s 68, 871.33 34, 435. 66 
CORCIOG fot no. acing oe cde eee July 9 574, 433.34 | 284,744.85 
JUSTE, nn cea Coenen ered eee July 12/| 1 265, 879.12 | 1 116,512.44 
GEAVO@l scans se aeeitoe th eeetxewre July 30 57, 030.05 25,000.00 
CORCESIGS 2 cewc came nasuacd eee June 30 80, 393. 16 40,151.58 
AIEBVOl 20 acc See sa cece arene ae ne eee ae 1 2, 576.62 | 11,288.31 
aay s O..a ns acne’ ness Seabee memset Leute bameeia eae 66, 658. 57 
FORD ULL... ponte an cab eee hak lee July 31 101, 063. 10 50, 531.55 
SANICILY. 55 Suca ns opwdiam canes Eeeae .--d0.....| 100,802.39 50, 401.19 
we GO. s vaicenies daw pme x apa eeom eco HEIL At eri, Gs, 0 | Ome aes 
PRY Ol So 1S. 5 haan cee ae ae ee ere schOnaxte | 49, 186. 77 24, 593.38 
Sand: SUDO o. cosscah nee e ce ances July 31 | 9, 800.95 4,900. 47 
WAI. ccveacas cee ee tes eweneeeeeue prt eee | 45,379.77 22, 689. 88 
SRIGHOIRV >. uwangaek sate ees f July 30 69, 744.07 34, 872. 03 
BIER. ok 5.8 hehe ee ee eee ary 72,051. 85 36, 025. 92 
aod-at UY Scnty Me cake ne te dak tek SCE nTTELy: 31 | 86, 941.97 43,470.98 
ann UO. da peice cl ais tr amen steerer July 30 9, 804. 13 4,902. 06 
fae 0.5 AP Ais ats ook ee pane eel ee 64, 305. 50 32, 152.75 
Ba aS Sey ae ee ee eae 115, 253. 64 57, 626. 82 
patec DGndk cas heme bin bunts aman opie bets a Oca araE? . bes OO Reta) ag Arges 
cepint ts Eiid F. gaiige, Ss pe ee ee ee do....| 111,054.58 | 15,527.29 
FOOSE can 30 male eyes oe an ee eane oti do. 13,126.83 | 11,563.41 
BOTGCIS Y Bee yar atks en nerewmee July 31. 15,745. 08 12,872.54 
PEGI. oc wwe naan Pmk eke bakes SPATE & do.. 2 35,673.89 | 217,836.94 
aceon Gee Jui tengag sn ade coe seen easy JOE (ae 11,502.14 1 751,07 
WORCTOLO | 250 - oe wpa ae ate eee neea me July 31 | 240,707.63 | 2 15,940.00 
TORSO... SoPed. tepatye aeceeeca July 29 101, 467. 96 50, 733. 98 
Topsoiland concrete or other hard |...do-.. 77, 168. 57 38, 584, 28 
surface, 
TODSOLE.. cnqianaeg ieee ees ok hanes oe it ee 88, 464. 64 44, 232.32 
Bituminous macadam............-|... at, See ie 139,191.32 69, 595. 66 
Coticrete.andn stata sey ade age Sate at 4 fi eed 118, 690. 00 43, 580. 00 
Asphalt or conerete......---.-.--- July 31 19,803.86} 14,901.93 
TD ODSOLUG 5 25.55 tata coe estate hates dds... 127,118.41 | ! 13,559.20 
as OG isis cs eens a ahs oe SPL hae 212, 190.84 | 26,095.42 
CODETOTE 35 oy eared pak ene aot ee HO «see 5, 950. 56 1 2,683. 40 
Topsuilss.s Sos magpaeaneoms scape as July 31 | ? 956.96 | 16,785.50 
dis. 2sELO PSeiion von ela pe een ttae Tee July 29 15, 863.80} 10, 188.71 
Bituminous surface... .......---«+-|<.. i be ae oe 1 21,584.12 | 1 10, 792. 06 
ieee ap CO sos Sv vinics tee eek eee eae e) TIL to 119,109. 37 19) 554. 69 
Bituminous concreteé.....-........ July 29; 120,801.20] 110,400.60 
Wartenites.. isk eeetkceese tee seal ete Ox Be 115, 438. 95 17,719. 48 
Bituminous concrete or cement |...do..... 1 60,325.57 | | 30,162.78 
and macadam base. 
LODSOL vas wvh = ioe paw os ou bees oe less es 1 Gaeee 19,413.91 14,706.95 
Penetration macadam............- July 31 1 34,388.23 | 111,424.05 
Topeka or concrete.........-.--+--|... does x0 113,160.67 | 2 3, 344. 45 
SLODSOU. cad os sn eae owk waeta pane ae a ee 1 §35.15 ! 267.37 
Topsoil and bituminous macadam .|...do..... 1 34,872.09 | 117,436.05 
TopsOIL,. pokes uae eee eee July 29 70, 470. 89 35, 235. 44 
CON GCIONG vn k.a5 el Pande SPOR REA ae ib Fa ae 100, 159. 44 44,120.00 
(PUDGOUE. <a eenwesee ae e caerncia te July 31 185, 823.02 92,911.51 
Hock asphalt fos, : aaahe tes swe aminies July 29 131, 796. 39 65, 898.19 
ToOpsoll vc wits «cede at peeeal oan natetve. do.. 55, 191. 64 27, 595. 82 
oe i (ae ee eee Be pn, Sen bere  - 65, 278. 45 32, 639. 22 
eas 1G Fie pias a tee hoe ie a hemi SLE 63, 411. 26 31, 705. 63 
CONGO ot toust ca Osnue eee ds Seg July 9 500, 000. 00 250, 000. 00 
Concrete and gravel... Suwle atheee cote ay aaa do::... 482, 376. 86 232) 705. 03 
CA VOL. ook cae poe ¢ 5 Snow aren andl GGce-8 75, 561. 92 37, 780. 96 
Bituminous conereté....-...-.-..-|... 3 Coogee 368, 205. 19 168, 416.48 
Comenete.d sos... ss aerw gli eet eke ele oe GOs 56, 774. 32 27, 140.00 
wate GO Firat ds angitns dil os nae yng OF Ol aye Oscesd 68, 600. 31 34, 235.79 
SAMG-CIRY a. «ceags nate cohen we sant JULY OS 134, 313.93 | .44, 817.39 
BTidgOt ~ sa aban ee ateeea celles Atos 9) 740, &3 34, 870. 41 
Sand-clay and topsoil -- eahascekx June 30 et 511.98 24, 000. 00 
Bant-ole yen: f.- 2c dban Samanta es June 29 146, 148. 36 73, 074.18 
ORPCH:. . 2-5 0 tee Goa Re ARae est July 6] 1 159,305.16 | 1 79, 652. 58 
COURT OTE mi a leca ac tage te 4 goa wilta’y 4 Ea May 18 1 1, 576.69 1 788.34 
Earth and water-bound macadam.| July 28 59, 900. 00 29, 950. 00 
Reinforced concrete...........-... July 30 102, 829. 03 31, 120.00 
COBGTONG Se rane bo Anh <ereuea as Uae it, oeeete 118, 036. 00 45, 845. 00 
Bituminous macadam.............}-.. Gdn ani 36, 000. 18, 000. 00 
Bahia nic sib win trait Oe a act od ae reg ee ro he oe 62, 564. 00 31, 282. 00 
CEUTOCE F. vont al sagas keeehe caps oeteie WOL..2 62, 080. 00 31, 040. 00 
Brick on concrete base............|..- Cink 122, 000. 00 40, 000. 00 
CERIO) rate vd cxoia kann Sepee aah ehtne apy 57, 955. 38 28, 520. 00 
BUAYCIE, as 2 sv oeecntak ceeceenen tes oes dO. 22: 55, 773. 85 25,770. 00 
Bituminous macadam............./.-. i Bee 55, 680. 00 27, 840. 00 
eae LO os! Sac s namin aap ues hati ont Sale SRO Sn 74, 565. 00 33, 480. 00 
ROGIER oiviine na on yawn beta ae ae do..... 49, 000. 00 24, 500. 00 
BIG 5 5 ipcise acu she eee adh ie ate ce eee Ba23.3 1 L, 321. 20 1 3,670. 00 
Bituminous macadam............./... GLEAN beeen dan ocae.as t 8,000. 00 
CONTCTG vind tie oes ete ette coe ae dd... 147,440.99 | 117,954.34 
wri WOs.2 90 ted ews Sie eid evo See DCE Dai SAG nc 
LOPHO bes a niw PeGede alps eae ashen’ July 9 37, 654. 76 18, 827.38 





1 Modified agreements. 
2 Modified agreements. 


O 








Amupute given : are increases over those in the original agreements. 
Amounts given are decreases from those in the original agreements. 


ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 


Applicants are urgently be ge to ask only for those publications in which 
they are particularly interested. The Department can not undertake to supply com- 
eg sets, nor to send free more than one copy of i publication to any one person. 

he editions of some of the publications are necessarily limited, and when the Depart- 
ment’s free supply is exhausted and no funds are available for procuring additional 
copies, applicants are referred to the Superintendent of Documents, Government 
Printing Office, this city, who has them for sale at a nominal price, under the law o 
January 12,1895. Those publications in this list, the Department supply of which is 
exhausted, can only be secured by purchase from the Superintendent of Documents, 
who is not authorized to furnish publications free. 


REPORTS, 


*Report of the Director of the Office of Public Roads for 1916. 5e. 
*Report of the Director of the Office of Public Roads for 1917. 5e. 
Report of the Director of the Bureau of Public Roads for 1918. 
Report of the Chief of the Bureau of Public Roads for 1919. 


DEPARTMENT BULLETINS, 


Dept. Bul. 105. Progress Report of Experiments in Dust Pre- 


vention and Road Preservation, 1913. 


136. Highway Bonds. 
220. Road Models. 
230. Oil Mixed Portland Cement Concrete. 

*249, Portland Cement Concrete Pavements for Coun- 
try Roads. 15c. 

257. Progress Report of Experiments in Dust Pre- 
vention and Road Preservation, 1914. 

314. Methods for the Examination of Bituminous 
Road Materials. 

347. Methods for the Determination of the Physical 
Properties of Road-Building Rock. 

*348. Relation of Mineral Composition and Rock 
Structure to the Physical Properties of Road 
Materials. 10c. 

370. nas pesulg of Physical Tests of Road-Building 

ock. 

373. Brick Roads. 

386. Public Road Mileage and Revenues in the 
Middle Atlantic States, 1914. 

387. Public Road Mileage and Revenues in the 
Southern States, 1914. 

388. Public Road Mileage and Revenues in the New 
England States, 1914. ; 

389. Public Road Mileage and Revenues in the Cen- 
tral, Mountain, and Pacific States, 1914. 

390. Public Road Mileage in the United States, 1914. 
A Summary. 

393. Economic Surveys of County Highway Improve- 
ment. 

407. Progress Reports of Experiments in Dust Pre- 
vention and Road Preservation, 1915. 

414, Convict Labor for Road Work. 

*463. Earth, Sand-Clay, and Gravel Roads. 15c. 

532. The Expansion and Contraction of Concrete and 
Concrete Roads. 

537. The Results of Physical Tests of Road-Building 
Rock in 1916, including all Compression Tests. 

555. Standard Forms for Specifications, Tests, Re- 

orts, and Methods of Sampling for Road 

f{aterials, 

583. Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 

586. Progress Reports of Experiments in Dust Pre- 
vention and Road Preservation, 1916. 

660. Highway Cost Keeping. 

670. The Results of Physical Tests of Road-Build- 
ing Rock in 1916 and 1917. 

691. Typical Specifications for Bituminous Road 
Materials. 

704. Typical Specifications for Nonbituminous Road 
Materials. 

724. Drainage Methods and Foundations for County 
Roads. 


Public Roads, Vol. I, No. 11. Tests of Road-Building Rock in 
1918. 


OFFICE OF PUBLIC ROADS BULLETINS. 


Bul. *37. Examination and classification of Rocks for Road 
Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 
Structure. (1911.) 15c. | 

*43, Highway Bridges and Culverts. (1912.) dc. 
*45. Data for Use in Designing Culverts-and Short-span 
Bridges. (1913.) 5c. 


* Department supply exhausted. 


OFFICE OF PUBLIC ROADS CIRCULARS, 


Cir. 89. Progress Report of Experiments with Dust Preventa- 
tives, 1907. 
*90. Progress Report of Experiments in Dust Prevention, 
Road Preservation, and Road Construction, 1908. 5c. 
*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 
*94. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1910. 5c. 
98. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1911. 
*99. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1912. 5c. 
*100. Typical Specifications for Fabrication and Erection of 
Steel.Highway Bridges. (1913.) 5c. 


OFFICE OF THE SECRETARY CIRCULARS, 


Sec. Cir. 49. Motor Vehicle Registrations and Revenues, 1914. 
52. State Highway Mileage and Expenditures to Janu- 
ary 1, 1915. 
59. Automobile Registrations, Licenses, and Revenues 
in the United States, 1915. 
63. State Highway Mileage and Expenditures to Janu- 
ary 1, 1916. 
65. Rules and Regulations of the Secretary of Agricul- 
ture for Carrying out the Federal Aid Road Act. 
72. Width of Wagon Tires Recommended for Loads of 
Varying Magnitude on Earth and Gravel Roads. 
73. Automobile Registrations, Licenses, and Revenues 
in the United States, 1916. 
74. State Highway Mileage and Expenditures for the 
Calendar Year 1916. 
77. Experimental Roads in the Vicinity of Washing- 
ton, D. C. 
Public Roads Vol. I, No. 1. Automobile Registrations, Li- 
censes, and Revenues in the 
United States, 1917. 


Vol. I, No. 3. State Highway Mileage and Ex- 
penditures in the United States, 
1917. 

Vol. I, No. 11. Automobile Registrations, Li- 
censes, and Revenues in the 


United States, 1918. 
Vol. II, No. 15. State Highway Mileage and Ex- 
penditures in the United States, 
1918. 
DEPARTMENT CIRCULAR. 
No. 94. TNT as a Blasting Explosive. 


FARMERS’ BULLETINS. 


338. Macadam Roads 
*505. Benefits of Improved Roads. 5c. 
597. The Road Drag. 


SEPARATE REPRINTS FROM (THE YEARBOOK, 


Y. B. Sep. *638. State Management of Public Roads; Its Devel- 
opment and Trend. dc. 
727. Design of Public Roads. 
739. Federal Aid to Highways, 1917. 


REPRINTS FROM THE JOURNAL OF AGRICULTURAL 


F.B. 


RESEARCH. 

Vol. 5, No. 17, D-2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and 
Asphalt Cements. 

Vol. 5, No. 19, D-3. Relation Between Properties of Hardness 
and Toughness of Road-Building Rock. 

Vol. 5, No. 20, D-4. Apparatus for Measuring the Wear of Con- 
crete Roads. 

Vol. 5, No. 24, D-6. A New Penetration Needle for Use in 
Testing Bituminous Materials. 

Vol. 6, No. 6, D-8. Tests of Three Large-Sized Reinforced- 


Concrete Slabs under Concentrated 
Loading. 

Influence of Grading on the Value of Fine 
Aggregate Used in Portland Cement 
Concrete Road Construction. 

Toughness of Bituminous Aggregates. 

Tests ofa Large-Sized Reinforced-Concrete 
Slab Subjected to Eccentric Concen.- 
trated Loads. 

Ultra-Microscopic Examination of Dis- 
erse Colloids Present in Bituminous 
oad Materials. 


Vol. 10, No. 5, D-12. 


Vol. 10, No. 7, D-13. 
Vol. 11, No. 10, D-15. 


Vol. 17, No. 4, D-16. 





* Department supply exhausted. 
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